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TOTAL H AYES COMPATIBILITY 
6 LED STATUS INDICATORS 
AL/TO DIAL AND ANSWER 
TONE OR. PULSE DIALING 

NEW 1200 E FEATURES 

CCI"^ COMPATIBILITY 
CALL PROGRESS DETEOiON 
INTERNAL SPEAKER 
2 YEAR WARRANTY 



Thousands of customers hove purchosed 
the AVATEX 1 200 from Megotronics. 
New technologies now molfe it possible 
to offer on improved version of 
this popular Modem. I 



The 1 200 E is amazing. 
It weighs less and is smaller. 
It has even more features. 
It's still the some low price. 
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To Order 




3660, LOGAN. UT 84321 



CALL FOR FREE CATALOGUE j ! 

CREDIT CARDS VERIFIED FOR YOUR PROTEOION 

800-232-6342 

IN5IDEUTAH(601)752-2642 FAX(e01)752-8752 

We'll beat any odvertised price. 

MEGATRONICS. INC.. P.O. BOX 3660. LOGAN.UTAH 64321 










AT LAST! 

real-time, LIVE! video on your 
Amiga's screen. 

• True Color: just as it comes from your video source: camera, VCR, 
TV, anything. Direct, moving, in your Amiga's memory... our patented 
technology. 

• Fast: video images in black & white, 32-color, and 4,096-color HAM. 
See 15 new images every second in black & white, 12 in color, 4 in 
HAM. 

• Save: mo\'ing video, play it back, use it in other programs. Unlimited 
stills, too. 

• Video Effects: real-time mouse-controled.-.posterization, fades, color- 
keying, strobes, more. 

• Roll Your Own: programmer's video library . hardware documenta- 
tion, examples in C. Basic. 

• S295. Immediate delivery, This is hot. 

To order call toll-free anytime: 

Nationwide: 800-452-4445, ext. 1156 

California: 800-626-9541, ext. 1156 

For more information, contact: 
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A-Squared Distributions Inc. 

61 14 La Salle Avenue, Suite 326 

Oakland, California 94611 

415-339-0339 
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Fee/ our POWDER... 

PRO-NET; 

• VBnable template size 

• A to E paper Size 

• Extensive Library inc/LfCfed 

• Auto OsvicB number with Zone control 

• Gate swapping 
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Amazing Mail: 



Spedal: All letters with special tips and suggestions which appear with a star (*) will receive a coupon for five 
free PDS disks as a special thank you. If you have a spedal tip, please send your idea today. 



Dear Amazing Computing, * 

I have an Amiga 500 and an Okimato 
20 color printer with an Amiga 1000 
Plug 'n Print module. I have found 
thet this cable will not work in the 
A500. Here is a cable that works fine 
for me: 
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Perhaps this simple cable will save 

someone a lot of frustration. 

Thank you, 

Gary B. Lee 

New York 

Thank you for the tip. 

Dear Amazing Computing, * 

After receiving your latest issue V3.1, I 
typed in the "BSprcad" program, and 
made some considerable improvements 
to it. 

I added a "raise to the power of 
operation in addition to the basic 
"+-*/" operations. 

[ improved the YcsNo routine, so it 
would recognize Keyboard input of 
"Y/N" for Yes or No, as well as 
clicking on the appropriate gadget. 

I let the arrow keys control Cell Selec- 
tion, as well as keeping the ability to 
select a cell with the mouse pointer. 



And finally, I increased the number of 
menu items with keyboard alternates. 
Speaking of which, an undocumented 
feature of Catle/s program is, when in 
the Cell Selection Mode, typing a "S" 
will select "Zero Cell" - Menu Item. 

Unfortunately, with my extra routines, 
and only 51 2K memory, I had to 
delete the "Remove Row" command. 
Also, I have a subroutine to read the 
initial Color Register values, so that 
the program will know what to reset 
the palette values to on exit. But 
again, I have insufficient memory for 
those routines. 

Sincerely, 
Jonas S. Green 
Massachusetts 

Thank you for extending this program as 
we hoped all our readers will. Programs 
are published in AC as starting points, 
not completed projects. Each suggestion is 
presented to spur the reader on to a better 
understanding of the Amiga, By extend- 
ing a published program and letting us 
know, you have paid AC and Mr. Catley a 
very high honor, if you send a disk with 
these refinements, we will add the code to 
a future Public Domain Disk and send 
you a copy as a further thank you. 

Dear Amazing Computing, * 

How careless of you to overlook the 
expiration of my subscription! In an 
age where I am accustomed to getting 
"hurry, renew now" notices from 
lesser publications before the current 
subscription check has even cleared 
the bank, it's refreshing not to be bom- 
barded with junk mail for months 
before the event. If some of these 
pubhcations put half as much effort 
into editorial content as they do on 
promoting subscriptions, I might be 
inclined to resubscribe. On the other 
hand, I think AC is doing a great job 
of supporting the Amiga community, 
and 1 happily enclose my check for 
another year. 



Unlike the glossier Amiga specific 
publications, 1 think AC has grown 
with the Amiga and its user base, and 
I'd like to encourage you to continue 
to do so. We're not all beginners at 
this anymore, and though articles to 
help the new user are certainly useful, 
you can only run so many 'tips' on 
how to update your startup sequence. 
I enjoy your more technical articles 
and programming tutorials and 
examples. I'd like to see more 
hardware projects, and would espe- 
cially like to suggest a follow up 
article to your original 5 1/4" drive 
interface project. Although that circuit 
was fine for Transformer, it lacks the 
ID logic circuitry required to get it to 
operate as a half-size Amiga disk 
under 1.2, or to be recognized by the 
kernel to run PCUtils. I'd also like to 
see more articles on programming the 
Amiga in assembler, with examples of 
code that goes beyond the "hello 
world" type of example. Explanations 
of how to find various system control 
blocks, how various Exec calls \vork, 
etc., would be interesting to a lot of 
people who have worked with low- 
level code on simpler machines and 
find the Amiga's environment a bit big 
and confusing. 

I especially appreciate the new Bug 
Bytes column-it's often difficult to get 
this sort of information. I've enclosed 
a submission that might help another 
user avoid wasting a lot of time or a 
long distance phone call. Please 
continue this column and add as much 
of this type of information as you can 
get. It's a great service to the users of 
the software and a great way to judge 
responsiveness of different software 
publishers to the needs of their users 
before committing money to buying a 
product from them. By publishing 
this sort of column, you expose the 
purveyors of sloppy code and reward 
those who are willing to correct the 
inevitable bugs that do get through. 

Once again, thanks for putting out the 
best Amiga magazine on the market. 
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Please continue to devote your first 
efforts to quality content and leave the 
color glossies at the bottom of your 
priority list. I'm very pleased with the 
magazine and I feci you have been a 
great to the Amiga community and to 
the success of the Amiga. 

Re: "Unable to load Instrurnenl from 
Disk" message from Aegis SONIX. 

A common problem encountered by 
users of Aegis SONIX (2.0) is an error 
message "unable to load Instrument 
from Disk" that occurs when trying to 
load an individual instrument from the 
directory list or when tr>ing to load a 
score that requires instruments that 
appear in the current Instruments 
directory. The problem becomes 
especially apparent if you try to run 
SONIX on a single-drive system. 

The underlying problem is that each of 
the 3 types of instruments has a corre- 
sponding ".tech" file containing code, 
presumably to handle that type of 
instrument. Since SONIX disables disk 
requestors, if you attempt to load a 
type of instrument that has not been 
loaded before while the program disk 
is not available, you get an error 
message without clear explanation of 
what the problem is, or an opportunity 
to swap in the program disk. 

To circumvent this problem, keep at 
laast one instrument of each type on 
the program disk, and load one of 
each at the beginning of your SONIX 
session. Once you have done this, the 
files arc loaded and are available for 
additional instruments of the same 
type. 

Other than this problem, I've had no 
trouble at all running SONIX with a 
single drive, though it is documented 
to require two drives. 

Sincerely, 

Scott S. Dcnham 

Texas 

Thank you for the high praise and the 
good ideas. AC is always open to 
suggestions for improvement and your 
enclosed suggestions mill be placed high 
on our lists. 



Dear Mr. Hicks: * 

In previous letters that I have ad- 
dressed to various members of your 
editorial staff (Mr. Viveiros, Mr. 
Cabral), I have pointed out grammati- 
cal errors, in Amazing Computing, that 
reveal ignorance of, and disregard for, 
the correct usage of certain Latin- 
derived words, especially the words 
"data" and "media," much used today 
and usually misused, in your journal 
and elsewhere. 

The recent issue of Amazing Comput- 
ing (Vol 3, No 2, page 39, third para- 
graph) contains the latest blooper that 
I cannot allow to go unchallenged: 

"This data is then processed " 

should, of course, be "These data are 
then processed ". 

Doesn't anyone proof-read articles 
before they are sent to the printer? 
Doesn't anyone on the editorial staff 
care about the level of literacy dis- 
played by your publication? 

I am getting the impression that your 
staff is insensitive regarding language 
and indifferent to the quality of the 
prose that you pass into print. I also 
have the impression that you people 
disregard my appeals for improved 
literary standards. When you display 
indifference, you send that signal to 
readers. Your last editorial spoke of 
the support provided by readers. My 
letters, in addition to my subscription 
fee, are my way of trying to support 
your endeavor— by trying to elevate, 
just a little, the level of literacy of your 
magazine and mine. 

William Dzombak 
Pennsylvania 

Thank you for your concern and obvious 

interest. 1 wish to assure you Amazing 
Computing has steadily increased its copy 
editing diligence, yet no matter how often 
we read or reread an article, errors can 
and do creep into print. The AC staff has 
been increased to handle the demand of 
producing the Amiga monthly magazine 
with the largest editorial content. Our 
best efforts to produce smooth, understand- 



able text clash when faced with words and 
phrases exclusive to the Amiga. This 
jargon sometimes appears odd and even 
incorrect when compared to appropriate 
English formats. We are making every 
effort at retraining and restraining these 
spirited new people. 

However, as to the use of the word "data." 
As defined by Webster's New Collegiate 
Dictionary © 1976 by G. & C. Merriam 
Co., "Data, a noun plural, but singular or 
plural in construction [plural of datum]." 
Which means "data" is plural, yet the 
writer has the option of using either a 
singular or plural verb. 

Common usage and perception of data 
(both word and concept) make tlte singular 
use the preferred use. Data, as a plural, 
sounds awkward to the ear and tends to 
distract the reader from the material. 
Since communication is our goal, distract- 
ing the reader is counterproductive. 

If this sounds as if the American/English 
language is deteriorating through use, 
please remember our language's greatest 
strength is in its expanding use. Our 
language takes the best from other lan- 
guages and incorporates these ideas and 
expressions into its expanding vocabulary. 
Just like the Amiga. 

Our task at Amazing Computing is to 
present a constant stream of interesting, 
topical, pertinent, and valuable informa- 
tion for the entire Amiga community. It 
has been our goal from the beginning to 
provide this material through Amiga users 
who wish to share their observations, 
successes, and delights in their Amigas. 

We encourage our authors to produce 
articles based on interest-theirs and our 
readers. We continue to stress content 
over style, the concept: grammar can be 
corrected, but valuable information cannot 
be manufactured and should not be 
ignored. 

Since our first priority has been and 
always will be to provide this style of in- 
formation, we are at a disadvantage to 
publications of a more literary and artistic 
nature. But, we don't mind. 

•AC' 
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C who's winning the race. 
Lattice G for Amiga. 
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Lattice 

C Compiler 




Uittice C has long been recognized as the best C ccim- 
jiiler. And now our new version 4.0 for Amiga™ in- 
creases our lead past the competition even further. 

Ready, set, go. The new Lattice AmigaDOS C Com- 
piler gives you faster, more efficient code generation 
and support for 16 or 32-bit integers. There's direct, 
in-line interface to ail Amiga ROM functions with 
parameters passed in registers. What's more, the 
assembler is fully compatible with Amiga assembler 
syntax. 

More great strides. The linker, Blink, has been 

significantly enhanced and provides true overlay 

support and interactive 

reco\'er\' from undefined 

symbols. And you'l! have 

a faster compile anti link 

cycle with support for 

prc-linking. 

There's no contest. 

Standard benchmark 
studies show Uuticc to be 
the superior C language development environment. 
'^X'ith stats like these, it's no wonder that Commodore- 
Amiga has selected Lattice C as the official Amiga 
development language. 

Lankc I* t tcjiisit^rL'd trjilcnurk iif Ijiitcc Imrofporaicii AniiRj v. t irjili'mark uf Commud^irt-Amipa. Iiu 
Mjrm 1-. jfcfimeri:dlta(.h.-nijrk'>fMJ.iixSiiftwai[vSy*tcm,s. Int 





Lattice^ Version 4.0 


Manx* Version J.40 


Dhrystone 
Float 

Savage 
(IEEE) 


1294 DhrystonesAiecond 

22.20 Sets. (IE:H!; Format) 
10.16 Sees. (FFl' Format) 

47.67 Sees. /.m)0<>0031H 
.Security 


KHO Dhn'scones/iecond 

yK.8S Sets. (IEEE Fiirniat ) 
I^W) Sees. (FFP Formal) 

119,6 St.-c.-i./.000109 

Act 11 racy 



Going the distance. You'll experience unsur- 
passed power and flexibility when you choose from 
several cost-effecti\'e de\elopment packages. There 
is even a full range of supporting products, including 
a symbolic debugger, resource editor, utilities and 
specialized libraries. 

You'll discover that your software [lurchase is backed 
by an excellent warninty and skilled technical sup- 
port staff. You'll appreciate having access to LBBS — 
one of the world's first 9600 baud, 24-hour bulletin 
board services. And you'll be able to conference with 
other Lattice users through the Byte Information 

Exchange (BIX) network. 

Cross the finish line. 

Order your copy of the 
Lattice AmigaDOS C 
Compiler today. We'll 
supply the speed. You 
bring the running shoes. 



Lattice 

Subsidiary of SAS Insiiiutc Inc. 



Ijtiicc, Incorporated 
iSdOS. ninlil:!nd AvcniR' 
Uiinbard, II.6OI48 
Phone: 8()()/S3.^-3577 
In Illinois: .^12/916-1600 



Take Five! 



By Steve Hull 

GEnie: LIGHTRAIDER 

People Link: St.Ephen 
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Its ironic that, while a computer may 
be dismissed as "just a game ma- 
chine," few applications require more 
sheer computing power than do the 
graphics and sound inherent to a good 
arcade game. Any 
MS-DOS machine 
can handle a 
spreadsheet, but 
playing a game on 
one is like a trip 
back to the days of 
Mattel's Intellivision 
(iJ" the computer 
e"\'en offers color). 
The Macintosh may 
be a desktop pub- 
lishing wiz, but its 
animation capabil- 
ities are embarrass- 
ingly primitive. Of 
course, neither of 
these computing 

giants offers much sound besides 
"plinks" and "beeps," without expen- 
sive third-party add-on hardware. 

The Amiga is unique. It can handle 
serious applications, such as spread- 
sheets and desktop publishing, simul- 
taneously. When the evening's work 
is done, the Amiga turns into a game 
machine superior to all but the most 
advanced coin-ops, with all the color, 
action, and sound that game gurus 
expect. Ft took a while for program- 
mers to make the Amiga shine, but the 
fruits of their work have started to 
flood the marketplace. Home gaming 
will never be the same. 

Of course, that ability makes it tougher 
to decide which games are worth 
taking home. That's what this article 
is all about. On to the games! 



"Welcome to our world," croaks a 
voice so sonorous and evil that it 
makes Darth Vadcr sound like Little 
Bo Peep. So begins Libyans In Space, 
the debut offering of T & L Products. 



^ ^ 




Libyans in Space 

Libyans just may be the first certifiable 
New-Wave game — let me explain. 



According to the 
prologue in the 
documentation, 
amorphic superior 
beings orbiting the 
earth in a strange 
space ship observe 
our own U.S. 
Navy mixing it up 
with Mohammar's 
marauders (yes, 
it's the old 
Amorphic Superior 
Beings scenario ... 
[sigh]). SAMs 
trace icy fingers 
toward fighter 
aircraft, small 
attack boats get 



blown to toothpicks by destroyers — the 
original lousy time had by all. "This 
is not a fair game!" exclaims one of 
the Beings. With a wave of his hand, 
he creates a more balanced simulation 
in which the two sides may more 
equally settle their disputes. Libyans 
In Space is that simulation. 

Libyans In Space is, quite simply, the 
wackiest arcade game I've ever seen. 
The game is not outstanding. It's a 
basic combat simulation — each side is 
equipped with aircraft carriers, heli- 
copters, fighter jets, frigates, and 
cruisers. You can represent either the 
Libyan side or the U.S. Navy, with 
one-, two-, or no-player modes (the 
computer plays both sides). The object 
of the game is to berserk the kapok 
out of the other guy (just like real life). 

This dry description does nothing to 
portray what an experience playing 
Libyans really is, The action — 




Barbarian 
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especially against the 
computer — is fast and 
frantic. Each side 
unleashes barrages of 
particle beams, guided 
missiles, and other 
congenial stuff. 

The graphics are, for the 
most part, sparse and 
functional, harkening 
back to earlier offerings 
for the Apple 11. The 
sound is another story. 
Mixed amid the "whup- 
whup-whup" of chop- 
pers and the whoosh of 
jets are car horns, dog barks, and even 
what sounds like one of the game's 
developers yelling in the bathroom. 

While all this is going on, an urgent, 
hyped-up woman's voice keeps up a 
steady play-by-play: "LIBYA CRITI- 
CAL! U.S. NAVY CRITICAL!" She 
often takes off on an impromptu rap a 
la Max Headroom: "L-L-L-LIBYA 
CRITICAL!" 

Many play options, including autopi- 
lot, firc-and-forget missiles, and the 
ability to change craft in mid-battle, 
make Libyans In Space an engaging 
challenge. The biggest challenge 1 
faced was trying to shoot straight as I 
fell off my chair laughing at the game. 




Insanity Fight 



LIBYANS IN SPACE 

T & L Products 

2645 Witson Street 

Carlsbad, CA 92008 (619) 729-4020 

List price $2935 

Copy protection: Documentation-based 

Graphics: Fair 

Playability: Fair 

Sound: Totally wacko! 

Overall: A decent game whidi makes 
clever use of an attention-catching 
theme. What can I say? !t worked. 
1 or 2 players. 





Firepower 



IF IT MOVES, 
SHOOT IT. IF IT IS 
STILL, BLAST IT. 
No, these are not 
blurbs from the 
cover of Libyans In 
Space li. Rather, 
these belligerent 
blurbs are from the 
attract-mode 
instructions to 
Goldrunner, a 
European import 
marketed by Micro- 
deal U.S.A. Micro- 
deal U.S.A. is the 
new banner of 

Goldrunner Michtron, a com- 

pany that, until 
now, has specialized in Atari ST software. In 
fact, Microdeal U.S.A. included a flyer of Atari 
ST software with the Amiga version. Opti- 
mists, I suppose. 

Goldrunner is one of those "drop-your-jaw- 
gorgeous graphics and silky-smooth anima- 
tion" jobs that snatched more than their share 
of quarters in the heyday of the arcades. The 
Amiga translation is seamless; only the 
cigarette burns on the console near the joystick 
are missing. Perhaps that description doesn't 
do the game justice; the graphics are actually 
better than most coin-ops. 

You play the part of the Goldrunner, a Han 
Solo-type recruited to subdue the treacherous 
Ring Worlds of Triton, which just happen to 

(continued) 
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be populated by the most hostile race 
in the universe. You must clear the 
way for refugee Earthlings. Of course, 
you can't expect the residents of Triton 
to cooperate. They won't. 

The action consists of your escapades 
in a shiny gold spacecraft, knocking 
out ground installations, while fending 
off air defenses weaving toward you 
in tightly choreographed formations. 
Colliding with the crafts isn't a 
prablem, but their pulsing disrupiter 
bombs are. The bombs gravitate 
towards you, slowly but surely. 

You can outrun nearly anything. A 
click of the left mouse button shifts 
you to Turbo Boost. The ground 
scrolls by much too fast to sec. That 
turns out to be no small drawback; the 
taller structures on Triton (identified 
by their long shadows) are sturdy 
enough to pound your craft into gold 
dust. If you survive long enough to 
deplete the energy resources of one 
Ring World, you enter a space-battle 
stjquence on the way to the next 
World. Top scores are retained for 
each session, but not saved to disk. 

As far as playability goes, 
Goldrunner's mouse control is a little 
Icose. I needed an awful lot of desk 
to allow for the movement the game 
retquires. I'm not one of those die- 
h.ird purists who insist all arcade 
games must be played with a joy- 
stick — Firebird's Slarglider is a good 
example of a game enhanced by 
superior mouse-control — but CoUrun- 
Tufr might be more enjoyable with a 
joystick option. 

Upbeat Kraftwerk-ish music accompa- 
nies game play. The music quickly 
btxomes monotonous, but can 
be toggled off with a function key. If 
only the same could be said for the 
digitized voice that continuously 
comments throughout. 



"Welcome to Goldrunner," the voice 
booms at the outset. That's all right, 
except the voice continues to drop 
comments regularly — which gets a 
little inane after a while. "Be careful!" 
it cautions right after you smash 
broadside into a building. "Well 
played!" it congratulates at random 
intervals. "You're dead," it accuses at 
the end of a game. Perhaps the 
oddest comment of all is its sweeping, 
"WELcome!" intoned right in the 
middle of an all-lasers-blasting 
dogfight. The nicest thing 1 can say 
about this voice is I wish there was 
some way to turn it off. 

While the game doesn't need a lot of 
documentation, it needs more than 
what's been provided. Much informa- 
tion is contained on the game's Status 
Screen EHsplay, but this display is not 
reproduced in the documentation. The 
short paragraph of explanation in the 
manual is not sufficient. 

Amiga 2000 owners should be aware 
of a problem that exists between 
Goldrunner and some A2000s. Due to 
the way the game reads the keyboard, 
its response to keypresses (for in- 
stance, to pause or reset a game) is 
painfully slow — up to a full minute, to 
register a keypress. That's pretty 
annoying when the phone's ringing 
and you wemt to pause the game. It's 
more annoying the first time you try 
to enter your name in the high score 
screen, and it takes ten minutes for the 
game to resume! It does not affect all 
Amiga 2000s, so my advice is to try 
before you buy. A bug fix is in the 
works. 

Goldrunner is a lot of fun and quite 
playable, but lacks the extra touches 
and polish needed to ensure long-term 
interest. The shoot-'em-up theme 
could be done better, and has been, in 
another Microdeal title: Insanity Fight. 



GOLDRUNNER 

Microdeal U.S. A. 

576 South Telegraph 

Pontiac, MI 4S053 (313) 334-8726 

List price $3935 

Playability: Good 

Graphics: Very good 

Sound: Undistinguished 

Copy protection: Disk-based 

Coverall: Lots of visual appeal and action 
for the arcade fan, but this one tends to 
get old fast. 7 or 2 players. 



From the moment you boot 
Microdeal's Insanity Fight, you know 
it's something special. The opening 
screen is an out-the-viewport shot of 
space, with multi-plane animation, 
giving a very real feeling of three- 
dimensionality to the starfield as it 
rushes by. Game credits and an 
introduction scroll over smoothly in 
blue-chrome letters so sharp they 
appear to be genlocked against the 
background. A haunting synthesized 
note builds to a crescendo, then a 
crash at the game's title. Whew. 
Gimme air! 

The game is no letdown, either. Little 
extras abound. At the beginning of 
each game, a Star Fighter appears, his 
face staring at you from inside his 
helmet. He winks, and his visor 
closes. "Star Fighter ready," he 
declares, and the game begins. 

Insanity Fight is, in many ways, similar 
to Goldrunner. TTie object is to survive 
from one level to the next, while 
shooting up the landscape that scrolls 
smoothly under your craft. You must 
also avoid the nasties that wheel 
maliciously about. 

The similarities end there. Insanity 
Fight's 'Hook" is brighter and more 
colorful than Goldrunne/s often ma- 
cabre dark tones. You get the impres- 
sion the designers took extra time 
building visual appeal into even the 
smallest details. Also, unlike CoUirun- 
ner, many of the ground targets in 



(continued on page 11) 
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MicroBotics means Amiga-Power! 

Whichever Amiga you own -or plan to buy- we have the expansion you need 



For the 

Amiga 2000... 

HardFrame/2000 

Super Speed DMA SCSI Interface 

If your application calls for super-speed un- 
interrupted access to your harddisk, Hard- 
Frame/ 20CX) is your answer. This is a high- 
end, no holds barred SCSI interface that op- 
erates at bus speeds. With cable pinouts 
designed for compatibility with low cost 
Macintosh hard drives, one HardFrame/ 
2000 can support up to seven devices. 
Word-length data transfer, FIFO buffering, 
true DMA, all mounted on a metal frame 
suitable for mounting standard SCSI 3.5" 
drives "hard-card" style (or, if you prefer, 
cable connected to a bay mounted or exter- 
nal disk). Available March/April Suggest- 
ed List price $329. 

SB2000 Adaptor Card 

StarBoard2 Portability 

Large numbers of MicroBotics Star- 
Board2 owners have moved over to the 
A2000. To protect their investment in our 
technology we've made available a simple, 
low-cost adaptor card that permits the in- 
stallation of a "de-cased" StarBoard2 inside 
the Amiga 200O (in the first 100-pin slot). 
When adapted to the 2000, StarBoard2 is 
still fully functional auloconfiguring memo- 
ry plus you get access to all Hie StarBoard2 
MultiFunction options- StickyDisk, Math 
chip, parity or the new SCSI Module. Availa- 
ble now. Suggested list price is only $49.95. 

8-UP! FastRAM 

Maximum Memory in One Slot! 

The FastRAM card that every Amiga 
owner will eventually come to -why limit 
yourself to the possibility of only two mega- 
bytes per slot when 8-UP! will take you all the 
way to the top of the autoconfiguration 
memory space of EIGHT MEGABYTES ! 8- 
UP! uses an exclusive MicroBotics- 
designed memory module, PopSimm, that 
frees the user to install his own, convention- 
al DIP-style DRAM in standard SIMM 
sockets on 8-UP!. If you use 256k PopSimms 
you can install two megabytes on 8-UP!; if 
you install I meg PopSimms, you can install 
eight megabytes on one card! In either case 
you can install the memory chips yourself 
for maximum flexibility and mininum cost. 
8-UP! will also accept conventional SIMM 
memory. 8-UP! is a power efficient, zero wait 
state, autoconfiguring design. 8-UP! will be 
available 2nd quarter of 88. Suggested list 
prices start at $195. 



For the 

\ Amiga 500... 

IVI501 Memory+Clock 

Half a Meg at a Great Price! 

As we arc all coming to realize, a 1- 
megabyte Amiga (at least) is a necessity not 
an option. When you add the inboard 512k 
memory and clock module to your A500, 
make it a MicroBotics-brand, plug compati- 
ble work-alike. It uses the exact same kind of 
memory and the exact same clock and bat- 
tery. And note that just like Commodore 
and unlike some third-party expansions, we 
use a long-lived rechargeable Ni-cad bat- 
tery by Varta- which you'll never have to re- 
place! Set the MicroBotics clock using the 
same software (on your WorkBench disk) as 
you use for the Commodore clock. What's 
the difference? You get to keep S41 com- 
pared to the Commodore version. M501 has 
a suggested list price of only $159. 




MicroBotics, Inc. 

Great Products Since the Amiga Was Born! 

811 Alpha Drive, Suite 335 

Richardson, Texas 75081 

(214)437-5330 

SOLD ONLY THROUGH YOUR AMIGA DEALER 

Tell your dealer he can quick-order from MicroBotics 

directly -no rrirmum quantity show him Shis ad! 

StarBoard2/500 

Two Megs and a Choice of Modules 

The premier memory expansion for 
the AlOOO is now available on the A500. In a 
sleek, redesigned case with an independent 
power supply strong enough to power Star- 
Board2 and another AlOOO-style Star- 
Board2, all the p>ower and flexibility of this 
great expansion device is available to you. 
Up to 2 megabytes of autoconfiguring, zero- 
wait state FastRAM, MultiFunction or SCSI 
module capability for either math chip/ 
StickyDisk functions or fast SCSI harddisk 
interfacing. StarBoard2/500 also has a 
unique LED diagnostic/confidence light to 
indicate the powered up state of your Amiga 
and your expansion memory. Another 
AlOOO style StarBoard2 can be connected to 
the expansion bus pass-UP (it exits through 
the top of the case) for a total of FOUR meg- 
abytes of memory and two modules. Sug- 
gested list price $495 and up. 



For the 

Amiga 1000... 

StarBoard2 

The Expansion Product of Choice 

The superb memory expansion for the 
Amiga 1000, still going strong! Up to 2 mega- 
bytes of zero-wait state, autoconfiguring 
FastRAM in a sleek, all steel Amiga-colored 
case plus the capability to accept either one 
of two daughterboard modules: the original 
MultiFunction Module or the brand new 
SCSI Module. StarBoard2 is powered by the 
bus (up to two StarBoard2*s can be support- 
ed by the AlOOO) and passes it on. Available 
now; suggested list price S495 and up. 

MultiFunction Module 

High Tech at Low Cost 

This "daughterboard" installs on any 
StarBoard2 (all three Amiga models). It fea- 
tures a socket and software to support the 
Motorola 68881 Math Chip as an I/O device 
(MicroBotics pioneered this approach on 
the Amiga -now directly supported in the 
math libraries in the new AmigaDOSl.3). 
StickyDisk gives you the most "bullet- 
proof" rebootable ram disk -its hardware 
Virile protection turns the whole device into 
a solid state, superspeed disk, alternately, 
parity checking of StarBoard2 memory can 
be enabled when extra parity RAM is in- 
stalled. Finally, the MultiFunction Module 
carries an easy to use battery-backed clock 
to set your system time on start-up. Availa- 
ble now; suggested list price S99.95. 

StarDrive Module 

speedy, Low-cost SCSI Interface 

As an alternative to the MultiFunction 
Module, all models of StarBoard2 can ac- 
cept this new hard disk interface. StarDrive 
affords you cost-effective, pseudo-DMA ac- 
cess to Macintosh compatible SCSI drives 
and other third-party SCSI devices. Fast, 
easy to install including driver software and 
disk diagnostics, StarDrive also has a bat- 
tery backed clock to set your system time on 
boot-up. Available now. Suggested list 
price: $129.95 

MouseTlme 

The Port Saving Clock 

The easiest-to-use, most cost effective 
implementation of a battery-backed mouse 
port clock for the AlOOO. MouseTime passes 
the f>ort through for joysticks or other devic- 
es. Complete with WorkBench software. 
Available now. Suggested list of $39.95. 



'Amisa'isarBgisteredlraaemariiOlCominotkira-Amiga. 'SlarBoaitlT, StarBoani2/S00; 'HardFrame/2000', "S-UPf, 'PopSimm; 'SlarOriva'.aixi 'MouseTime' aiatiada names olttaoBoticspwducts. 



Insanity Fight shoot back, or present 
lethal surprises— like the interplanetary 
equivalent of a mosquito zapper. 

V/ith the exception of a digitized rock 
score in the attract mode, there is no 
music. The game puts its full audio 
resources into a rich array of effects 
right from Star Wars. Put this sucker 
on the hi-fi and you won't be bothered 
by Klingons for weeks! 

A lot happens in the course of a game; 
you will not master this one overnight. 
Many strategic elements keep it from 
getting monotonous. From time to 
time, glowing rainbow arrows point 
the way. Sometimes they are helpful; 
sometimes they aim you into a wall. 

Fly over a starburst and you are 
invisible — usually more of a handicap 
than a help. Another symbol "mir- 
rors" your position; that is, instantly 
sends your ship to the opposite side of 
the screen (and right into one of those 
mosquito zappers). Another adds 
cannons to your fighter, and yet 
another accelerates you to breakneck 
speed. One symbol replenishes your 
energy while draining your score; 
another does the opposite. To make 
sure you don't get bored, a leviathan 
Death Ship periodically looms across 
the screen like a spaceborne aircraft 
carrier menacing your craft. You can 
"take out" the Death Ship, but you'd 
better be good to do it, Bubba. 

Insanity Fight is colorful, action-packed, 
and addictive. Arcade games don't 
get much better than this one. 



INSANITY FIGHT 

Microdeal U.S.A. 

576 South Telegraph 

Pontiac, MI 48053 (313) 334-8726 

List price $39.95 

Playability: Very good 

Graphics: Excellent 

Sound: Very good 

Copy protection: Disk-based 

Overall: A proven shoot-em-up formula 
enhanced by many extras and surprises. 
This one's a winner. 1 player. 



Just when you thought it was safe to 
go out exploring the marsh, Psygnosis 
introduces Barbarian, a game addictive 
enough to earn a place on the FDA's 
Controlled Substances list. 

In this game, you control Hegar, a 
blond-and-muscled Conan the Barbar- 
ian clone big on the deltoids, but more 
limited (one suspects) in IQ. Hegar's 
village has been ravaged by mysteri- 
ous evil forces under the control of the 
nefarious Necron. Hegar decides 
Necron could use a good, healthy 
throat-wringing — so off Hegar goes, 
crashing through the underbrush. 

At this point, game play begins. 
Hegar is a small, but well-detailed 
character; you can even see his white 
teeth as he clenches them resolutely. 
As the game begins, Hegar is armed 
with only his broadsword and a 
generous helping of brute force and 
ignorance. Go ahead and laugh; this 
game will humble you. 

Let me give you an example. In one 
game, I made it past a giant red killer 
frog (with pulsing eyes and a wonder- 
ful digitized THRRRRUMM sound), 
two werewolves, a booby-trapped 
falling stone (a camouflaged boulder 
that leapt off its ledge and tried to 
turn me into lunch), plus lizard-men, 
battle-axe wielding thugs, and the 
occasional rock-throwing gargoyle. I 
dodged falling spikes, did a running 
forward-flip to avoid a breakaway 
bridge, and found out the hard way it 
doesn't pay to retreat in this game. At 
the end, the screen informed me: 

YOU FAILED IN YOUR QUEST AND 
YOUR LIFE IS FORFEIT 

YOU HAVE NOT SCORED 

YOU HAVE COMPLETED 12% OF 

BARBARIAN 

Twelve percent?! Say what? 

If you get the idea there's a lot to this 
game, you're right. Dozens of nasties 
and traps lay between you and your 
goal, the power-crystal of Necron. 



Destroying the crystal triggers the 
eruption of a neighboring volcano. 
You have exactly the amount of time it 
look you to reach the crystal to retrace 
your steps back to the surface. People 
who have succeeded tell me the 
"vrinner" routine is quite nice. For 
now, I have to take their word for it. 

Control is exceptionally flexible. A 
row of symbols, each corresponding to 
a different function (e.g., run, jump, 
stop, fight, and so on), appears along 
the lower quarter of the screen. You 
may point-and-click these buttons, use 
keyboard equivalents, or mix any 
combination of the two methods. 
From what I have heard about getting 
past the traps at the higher levels, you 
must use both to get the timing on the 
moves right. The documentation notes 
that a joystick may also be used, but 
joystick play is not recommended. 

Control is further enhanced by what 
Psygnosis calls "context sensitive 
animation." This means a control may 
have more than one function, depend- 
ing upon the situation. Hitting the 
jump button while Hegar is walking 
executes a broad jump. If he's running 
when jump is clicked, he does a 
forward-flip. You must master both 
these moves to get very far. 

The animation and graphics through- 
out are exceptional — with lots of color, 
detail, and variety. Sound is limited 
to Hegar's grunts, yells, and whoops, 
plus different sound effects for each 
monster he encounters. All sound is 
digitized and very imaginative. 

Though the subject is serious, the 
designers' approach is decidedly 
tongue-in-cheek. With his overdone 
posturing, Hegar is every macho fool 
you've ever seen; even at rest, he 
swings his sword and flexes his 
muscles. When you run him into a 
wall {as you will, believe me) he 
impacts with a explosive "WOOOOF!" 
and staggers back, wide-eyed. You 
really should dick on the Retreat 
button at least once. 
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Barbarkn isn't perfect. Play action 
tends to slow down when several 
objects are moving on screen at once — 
not that you really have time to dwell 
on it, but it is noticeable. Occasionally, 
when beginning a new game. Barbarian 
lapses into a slow-motion, single-step 
play which rebooting fixes. The quirks 
aside, if I were to make one change, I 
would add a "save game" feature. 

Barbarian gets points for exceptional 
play value and originality — so far, 
exactly what we've come to expect 
firom Psygnosis. Pick this one up; you 
won't be disappointed. 



BARBARIAN 

Psygnosis 

Liverpool L3 3AB 

United Kingdom 051 647 8118 

List price $39.95 

Placability: Very good, addictive 

Graphics: Very good 

Sound: 'GRUNT'SNORTAUCHHHH* 

Copy protection: Disk-based 

Overall: An involving hack-' n' -slash with 
more than a few Indiana }ones-type traps 
to keep you on your toes. You'll be 
playing "just one more game" till way 
past your bedtime. 1 player. 



Remember the excitement generated 
when Atari iirst introduced the 2600 
video game system? Until that time, 
the only home videogames available 
were Pong and a shooting-gallery or 
two. Atari introduced the 2600 with 
its interchangeable ROM packs, and 
nothing has been the same since. 

Here's one for the trivia buffs: What 
game cartridge was originally shipped 
with the Atari 2600? 

The game was Combat, and, despite its 
blocky graphics and growly sound, 
more than one joystick got torqued 
into oblivion over it. Back then, if 
anyone had gotten a glimpse of 
Microillusions' debut One-To-One title. 
Fire Power, they would have thought 
they were looking at arcade heaven. 




Professional display and animation language for the Amiga^" 

Envision a creative freedom you've only dreamed about. Imagine page 
(lipping, color cycling, lexl generation, even \\\- ANIM animations, all 
combined al the same lime on the same screen. Now, from the simplest 
slidcshow to ihe most sophisiieatcd desktop video production. Ihat dream 
comes true with the Director, 

• Use any IFF images, any resolution, any number of colors 

• Fades. Dissolves. Blils, Wipes. Stencils 

• I'agc nip full or partial screens 

• Preioad images, fonts and sounds up lo your memory limit 

• Flexible script-based structure 

• Basic-like vocabulary: For/Ne.xt. Gosub Return. If Else; Endif 

• Arithmetic expressions, random number generator, variables 

• Execute Amiga DOS commands from the script 

• I ext string and file input and output 

• Keyboard and mouse interaction 

• Digitized soundtrack module 

• Supports HAM and overscan 

• Supports IFF .ANIM playback 

• Built-in drawing commands 

• No copy protection 

• And much more . . . 

The Right Answers Group 
I>epartment C 
Box 3699 

Torrance, C A 90510 
(213)325-1311 

S i rridcmark dI CDmmuJmc-Ami|;a, Jr^ 



DEMO DISKS SlOeach 
Probe Scquenci; (512k) 
RGB (I megl 




$69.95 



Check or money order 
payabtc lo: Right Answen 

ttuj S3 »hip|iing and handling, 
Ca] it. jc^'iiScnli nid 6.5% sales Ux 



Fire Power is not a conventional tank 
game. You can play its two-player 
mode for hours without squaring off 
directly. While two combatants may 
choose to pound away at each other, 
that is largely a diversion. At its 
heart, Fire Power is a high-tech contest 
of Capture the Flag. 

You begin the game parked snugly in 
your tank's armored garage, one of the 
few indestructible buildings in the 
game. As you rumble out the exit, 
fortified seige doors open. You are 
alone in the big, bad world. 

The world of Fire Power is very big 
and most assuredly bad. The playfield 
is several times larger than your 
screen, and scrolls into view as you 
explore the rugged terrain. Often- 
mined roads make forays into the 
green broccoli-like forest an inviting 
alternative. Don't stay in one place 
enjoying the scenery too long — if you 
do, the enemy locks on your position 
and sends attack helicopters to deliver 



armor-piercing calling cards. Ya knew 
the job was dangerous when ya took 
it, Corporal. 

Your first goal is to locate the enemy 
compound; in a one-player game, 
that's not usually much of a trick, as 
the enemy fort sometimes adjoins your 
own. That strikes me as a little 
strange, as docs the appearance of 
mines inside the friendly fort; the 
work of infiltrators, perhaps. 

Most of the time, the enemy finds you 
before you find him. The enemy 
compound is defended by scores of 
automatic turrets, high atop the 
fortress walls. These blasters track 
your tank at 45-degree increments. 
You can use this limitation to carefully 
approach (from a 20-degree angle, 
perhaps) and blast them into concrete 
dust without taking any hits. 



(continued) 
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NEW FROM ROBOT REHDERS 

A Powerful New Way To Learn To Read 




Ifte Zl£[y (Ducl<:[ing 

ROBOT READERS Are Designed to 

Teach Children To Read In An Effective, 

Positive Way Never Before Possible 

ALSO AVAILABLE 

* CHICKEN LITTLE * AESOP'S FABLES 

* LITTLE RED HEN * THREE LITTLE PIGS 



SUGGESTED 
RETAIL: 



$29.95 each 

for the Amiga 512k 



AT YOUR FAVORITE COMPUTER STORE 

Hihon Android 

PO Box 7437, Huntington Beach, CA 92615 

(714)963-4584 



Once you dispatch the guns, you can 
knock a hole in the wall and clank 
through in search of the flag. While 
inside the compound, you can pick up 
extra points by freeing POWs. 

Fire Power is unique in that each of its 
play modes — one player, two player, 
and remote modem play — presents a 
different game. In one-player mode, 
staying alive is a major consideration; 
five lives and you're out. Both two- 
player modes let contestants play a 
single game until their joystick-hands 
cramp, so play becomes bolder. In 
Icxral two-player mode, each player can 
see the other's screen, which means if 
you see your opponent getting too 
close to your flag, you can quickly 
re:urn home to defend your com- 
pound. In modem play, you see only 
ycur own playfield. The right side of 
the screen is taken up by a simple 
terminal which allows players to type 
messages while the game is in prog- 



ress. You can't see what your enemy 
is up to; he might, for instance, be 
placing a row of mines right outside 
the front door to your garage. (Who 
would even think of doing such a 
thing? Heh, heh, heh.) 

Fire Power's graphics are nice and 
"arcadey." Sound is rich with explo- 
sions, artillery barrages, and even a 
little squish when your tank runs over 
an enemy soldier. (Programmers think 
of everything nowadays!) 

The documentation comes entirely on 
the disk, and is very good, aside from 
some embarrassing misspellings. Pay 
close attention to it the first couple of 
times because you can't review it 
without rebooting. A quick reference 
card would be a welcome addition. 

Modem mode is simple and straight- 
forward, requiring almost no knowl- 
edge of telecommunication, as long as 



your modem is Hayes compatible. If 
your modem is not compatible, the 
game is not guaranteed to work in this 
mode. That's something that should 
be stated on the package. In practice, 
however, you should not have prob- 
lems. Most computer games are more 
fun when played against a human ad- 
versary, and modem mode makes this 
convenient. 

Like other tank games before it, 
control is a little tricky. Your best bet 
is a good, positive joystick like the 
Wico Boss, or, for aspiring Johnny 
Rambos out there. The Terminator 
from SuperSoft. 

With the introduction of its One-To- 
One software line, Microillusions 
promised maximum arcade action and 
playability at a modest price. Fire 
Power delivers everything promised, 
and then some. 



FIREPOWER 

Microillusions, Inc. 

1740S ChatswoTth St. 

Crmada Hills, CA 91344 

(818) 360-37 J5 

List price $24.95 

Playability: Excellent 

Graphics: Very good 

Sound: World War 11 in your Amiga 

Copy protection: Disk-based 

Overall: The new standard for tank 
battles. Superior game play in both 1 and 
2 player modes; modem play is idng on 
the cake. 



That's it for this month. If you would 
like to see a particular game reviewed 
(or just hear some hot gossip), please 
write to me care of this magazine, or 
send E-mail to one of the addresses at 
the head of this article. Until next 
month ... try not to be a Space in- 
vader. 



Special thanks to San Antonio's The 
Computer Experience for their assistance 
in the preparation of this article. 

•AC- 
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How to keep an eye on your money. 



Haicalc h i rr:i(lcniark of Hailex Rtsoiirctt 

Aiiiiijj is i) rr^ult-rctl trademark (if OiiiiiiujdoiL-- Ariiiffii. ]ik. 



Haicalc is the best valued 
spreadsheet uvuihible for tlie 
Amiga. 

If you need to keep an eye 
on your moriey, you need 
Haicalc. 

For only S59.95 yon 
receive a powerful tool to 
project budgets, calculate 
expenses, prepare a financial 
statement or tackle any large 
financial or numeric task. 

Haicalc fully utilizes the 
Amiga Intuition user 
interface. You have the 
convenience of simple point 
& click selection to .start 
from Workbench, pull down 
menu selections for 
commands, and economical 
use of your computer's 
memory — the program 



HAITEX RESOURCES 

Carrollton, Texas 75006 



208 Carrollton Park 

(214) 241-8030 



with blank spreadsheet uses 
only I65L 

Yon harness the power of 
multi-tasking, multi- 
windowing, multiple fonts 
and styles with a maximum 
spreadsheet si/.e of 9,000 bv 
9,000. 

Compare this to the 
competition. Haicalc is a 
powerful solution for a 
painless price. 



n 

HAITEX 



Suite 1207 



A. ]V[ A Z I JSf~G R E V I E W S 



TACC 




by Graham Kinsey 
Plink ID: G KINSEY 



Forced to get by with floppy drives? 
Speed up data accessing witfi this floppy caching program. 



■jm — 



What do you do if you don't 
own a hard drive? Do you 
have to suffer with long 
access delays each time your 
floppy has to fetch yet another 
piece of data? Are you 
tempted to take a nap every 
ti:'ne you type "dir opt a"? 
Does your database program 
appear to be recovering from 
a hangover every time it has 
tc display records? There is a 
solution for Amiga owners 
who have to get by with 
floppy drives, but don't want 
to significantly reduce the 
amount of time they can actually use 
their Amigas. The answer is FACC II 
(Roppy Accelerator) from ASEX] Inc. 



FACC I! is a floppy caching program. 
Disk caching uses memory to improve 
the speed at which data is accessed 
from a disk drive. When a sector of 
data is first fetched from a disk drive 
by some program, the data is stored in 
a |x>rtion of memory provided by the 
caching program. So the next time 
that sector of disk data is needed by 
the program, the disk drive does not 
have to be accessed. Instead, the 
sector of data is fetched directly from 
the cache. As a result, disk caching 
saves a lot of time and wear-and-tear 
on your drives. 

Before we discuss the features of 
FACC 11, let's review FACC, its prede- 
cessor. FACC is also a floppy caching 
program, but it offers little more than 
the cache itself. 
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FACC's user interface consists solely of 
a small window, in which information 
about how the cache is operating is 
shown. The only control the user has 
over FACC is the amount of memory, 
in terms of buffers (one buffer being 
512 bytes, the same as an AmigaDOS 
floppy disk sector) one could allocate 
to FACC. Even worse, FACC cannot 
be controlled from the CLI whatsoever. 
You cannot even load FACC from a 
startupsequence and tell FACC how 
many buffers it can have via the 
startup-sequence. Although FACC 
docs have a shrink button to reduce 
the size of the FACC window, you 
must have that window present to run 
FACC. FACC also does not know the 
structure of an AmigaIX)S disk, 
making FACC less efficient than it 
should be. FACC treats every disk 
sector with equal respect; when you 
reduce the allocated amount of buffers 
(forcing FACC to give up buffers), 
FACC just throws out the oldest one. 



FACC is veiy incompetent 
with formatting and copying 
disks. You cannot be sure 
that the disk you just format- 
ted with FACC is clean. The 
program is more destructive 
when performing a diskcopy; 
FACC often fills the destina- 
tion disk with trash. FACC 
also does not know the true 
name of each floppy drive 
(dfO;, dfl:, df2:, and df3:). The 
first time you insert a disk 
into a floppy drive after 
loading FACC, that drive is 
automatically labeled drive 
"A" (the drives could be labeled A, B, 
C, or D), even if you insert a diskette 
into one of the external drives first 
(i.e., not dfO:). This makes the statis- 
tics information in FACC seem 
confusing, since you might assume 
that drive A is dfO:. Of course, the 
tremendous savings in time produced 
by FACC via its disk cache more than 
offset any problems created by it. It is 
still a wonderful program, especially 
for a first version. (ASCiG certainly 
didn't release a product to the Amiga 
marketplace that still needed beta- 
testing.) 

FACC H is a great improvement over 
FACC. Many problems, large and 
small, have been addressed. One 
major change has to do with FACC 
11' s user interface. TTie caching 
program itself has no user interface. 
When you first execute FACC II, it 
buries itself in the operating system. 
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never to be seen again. Instead of 
FACC's user interface window, FACC 
II has a totally separate program that 
serves a dual purpose. In addition to 
providing the user with a display and 
information window, it also serves as 
the user interface, allowing the user to 
communicate with FACC II. 

Actually, FACC II comes with two 
such programs. The first version, 
called SatisFacction, duplicates FACC's 
user interface. This allows old users 
of FACC to start using FACC I! imme- 
diately, without having to learn most 
of the new features. The second 
version is called Facction. Facction's 
window is much larger than FACC's 
and SatisFacction' s display windows 
because Facction allows the user to 
access the new features found in 
FACC II. The top half of Facction's 
window appears to be identical to 
FACC's and SatisFacction's windows. 

There have been a few impmrtant 
changes between FACC's user interface 
and SatisFacction (and the top portion 
of the Facction window). The shrink/ 
expand button now displays the 
amount of memory available when the 
Facction window is in shrxinken form. 
Free memory is now separated into 
CHIP and FAST memory, instead of 
being lumpied together. The drive 
labels are now 0, 1, 2, and 3, and these 
labels now directly correspond with 
floppy drives dfD:, dfl, df2:, and df3:. 



The Fewer and More buttons, which 
were the original way to control the 
number of buffers allocated to FACC/ 
FACC II, now operate more efficiently. 
If you hold either button down long 
enough, the increment count jumps 
from one buffer to ten buffers at a 
time. The buffer control bar, which 
used to do absolutely nothing, now 
serves a purpose. If you click on the 
buffer control bar, the words "Buffer 
Control" are replaced by an integer 
gadget, with the amount of currently 
allocated buffers inside the gadget. 
You can alter this number, and 
immediately change the number of 
buffers allocated. (This is referred to 
in the FACC II manual as "direct 
dialing.") All the changes in the top 
half of the Facction display also apply 
to SatisFacction's display. 

The bottom portion of the Facction 
display (the portion that SatisFacction 
lacks) provides access to many of 
FACC Il's new features. One new 
control box is the Write Retention box. 
When a sector of data is written to a 
floppy disk, FACC always rereads that 
sector of data into the cache, even if 
the block of data had never been in 
the cache before. In FACC II, you can 
choose whether new sectors of data 
should be retained in the cache, or if 
the sector should only be kept if it 
was in the cache to begin with. 



Whether Write Retention would ever 
matter to you depends on your situ- 
ation. For example, if you have just 
saved a record from a database to 
disk, you obviously want the sector(s) 
of data retained in the cache, so you 
quickly access that record again. But 
if you are making a backup of a text 
file via the Amiga 1X)S copy command, 
you may only want to access the 
original file once it is backed up, 
without touching the backup. 

Next to the Write Retention box is the 
Purge box. Whenever you eject a 
floppy disk, all buffers belonging to 
that floppy are immediately ejected 
from the cache (more on the conse- 
quences of this later). However, you 
may want to flush a floppy's buffers 
while the disk is still in the drive. For 
example, if you just loaded a huge 
program that you know you will not 
be loading into memory again (espe- 
cially if you plan to keep the program 
running while you work on other 
tasks), why waste all your buffers on 
that program? The Purge box allows 
you to automatically flush the buffers 
that belong to one floppy drive. 

There are also two small buttons in 
the Facction display that are related to 
purging. The E)ump button tells 
FACC II to give all allocated buffers 
thai don't currently hold any disk 
sector information back to the free 
memory pool. The Freeze button, 
when activated, tells FACC II not to 
allocate any buffers to disk sectors that 
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have just been read. The Freeze 
button allows you to make sure FACC 
II never throws out buffers that hold 
older disk sectors in favor of disk 
sectors that have just been read. 

FACC II is much more intelligent than 
FACC. FACC II understands the 
structure of an AmigaDOS floppy disk. 
FACC II also knows that disk sectors 
which contain information about 
dinx:tories or files on that disk are 
bound to be accessed more often than 
a s<K:tor which contains a piece of a 
data file. Therefore, FACC II can give 
special treatment to these sectors. The 
Buffer Replacement Button in Facction 
let's you tell FACC II to give special 
treatment to buffers which contain 
disk sectors with file or directory 
information. With the Buffer Replace- 
ment Button set to "Preference," FACC 
II throws away buffers which hold 
"ordinary" disk sectors first. 

Facction has a window next to the 
Buffer Replacement which tells you 
how many of the buffers allocated to 
FACC II hold special disk sectors, how 
many hold ordinary disk sectors^ and 
how many buffers are empty (available 
to hold disk sectors). 

FACC II also has better manners than 
FACC, To be more precise, FACC II is 
not selfish with memory — the most 
highly valued resource in the Amiga 
environment. Without memory, no 
program can meet its pxjtential. Tbe 
multi-tasking capabilities of the Amiga 
oft'Dn cause free memory to be gobbled 
up by programs more quickly than 
seats during a game of musical chairs! 
To make matters worse, FACC 11 is the 
type of program that can never have 
enough memory. The drive access 
spisxi increase that you receive from 
using FACC II is directly related to 
how much memory you allocate to 
FACC II for its cache. 

So what can be done to relieve an 
almost constant lack-of-memory crisis 
in an Amiga that is running FACC II 
with other programs? ASDG's Low 
Memory Server (LMS) is a program (it 



is actually a library) that can detect 
low-memory situations and ask 
programs if they could please deallo- 
cate memory they don't really need, so 
a program that really needs memory 
can obtain some. Clicking the Low 
Memory Action button in Facction tells 
FACC II to lookout for a low-memory 
situation; if the LMS does ask FACC II 
to give up memory, FACC II will 
sacrifice some of the memory used to 
store disk sectors so a less fortunate 
program can use it. In addition to 
telling FACC II to monitor messages 
from the LMS, the Low Memory 
Action button can determine whether 
FACC II should give up buffers 
indiscriminately, or give up buffers 
holding ordinary disk sectors first. 

There is another portion of the 
Facction window that deals with low 
memory situations. This is the area 
devoted to the Low Memory Thresh- 
old buttons. The LMS is actually 
nothing more than an alarm, which is 
set off whenever any task fails to 
make an AllocMemO call. Since the 
LMS is not intelligent, you can tell 
FACC 11 what it should consider to 
really be a low-memory situation, and, 
therefore, when it should accommo- 
date the LMS and when it should 
consider the cries of the LMS to be a 
false alarm. The Low Memory 
Threshold buttons are actually two 
integer gadgets that allow you to 
define, in terms of both CHIP and 
FAST memory, the critical amounts 
below which FACC 11 should give up 
memory when the LMS asks it to. 
Feel free to allocate as much memory 
as you have, because with the Low 
Memory Action feature, you can be 
sure that FACC II will not disable a 
program that needs memory. 

There is one feature that I haven't 
covered yet: the CLI interface portion 
of Facction. Every feature that can be 
accessed via Facction's display win- 
dow can also be accessed via the CLI. 
Besides the obvious convenience to 
those who like to use a command-line 
interpreter (or hate to use the mouse), 
this now makes it possible to control 



FACC II from a batch file. You can 
have all the default settings of FACC 
II changed via the startup-sequence 
when you boot up. (Only Facction 
supports a CLI interface; SatisFacction 
has no CLI interface.) 

After extensive use, I can find only 
two small faults with FACC II. When 
setting the low memory thresholds, 
you cannot set either value below 16K. 
If you have some FAST memory, but 
not much, you may not mind if all of 
the FAST memory disappears com- 
pletely, as long as there is a decent 
amount of CHIP memory left. There- 
fore, you are forced to set your CHIP 
threshold 16K lower than you would 
like to. I don't think this problem will 
cause any major headaches, because 
when you have at least a megabyte of 
memory, 16K is little more than a 
drop in the bucket. (Those with 512K 
can ignore this problem completely, 
since they don't have any FAST 
memory to begin with.) 

The second problem is that if you use 
the direct dial feature for changing the 
number of buffers allotted to the cache 
rapidly (several times in succession), 
FACC II produces a Guru. Fortu- 
nately, this doesn't happen often. 

I can't find anything else wrong with 
FACC II. It does its job extremely 
well! I do have a long list of features 
that I would like to see in the upgrade 
to FACC II. One problem concerns 
only those who use the Amiga for 
more than a few minutes before they 
shut it off, and those who have only 
one floppy drive: Every time you eject 
a disk from a drive, all the buffers 
associated with that floppy are lost 
forever. The Freeze button docs NOT 
prevent this. So the more you swap 
disks, the less effective FACC II 
becomes, since the buffers that are 
built up are constantly thrown away. 

It is apparent that FACC III should be 
able to remember the volume name of 
a floppy disk. This would allow the 
user to request that a floppy's buffers 
be put in storage while the user 
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changes disks. Equally nice would be 
the option to freeze all the buffers in 
the cache, so that even when a disk is 
ejected, its buffers will still be retained 
in the cache (assuming, of course, that 
FACC 111 knew the volume name of 
the disk). Once this has been imple- 
mented, the next logical step is to 
create a special device for the cache 
(similar to a recoverable RAM disk), so 
that when you reboot the machine or 
encounter the Guru, your buffers will 
not be lost. 

Another nice feature would allow 
FACC III to automatically increase its 
buffers in some way, if there is plenty 
of free memory. Since FACC 11 can 
automatically give up memory if it's 
scarce, why not give FACC III the 
ability to allocate more memory to the 
cache if free memory is plentiful? 

A great feature for FACC III would be 
the ability to fetch certain sectors of a 
floppy disk, upon your request, before 
a program that needs data actually 
forces the floppy drive to read that 
particular sector. Perry Kivolowitz, 
president of ASDG, has stated that one 
of the planned improvements in FACC 
11! will be the ability to perform look- 
ahead, which means that FACC 111 
would actually load sectors that it 
thinks will be accessed soon into the 
cache before they are needed by a 
program. But it would be even better 
if the user could tell FACC III to fetch 
a sector of data, since the user knows 
what he will be doing next, and FACC 
11 can only guess. 

Before I conclude, let's examine a 
small debate. When I mention FACC 
II to other Amiga users, they quickly 
say, "I presently use a RAM disk on 
my Amiga. Why should I use FACC 
11?" Well, let's take a look at the 
controversy of using FACC II versus 
using a RAM disk. First, both solu- 
tions use system memory to speed up 
floppy disk access. (Of course, you 
can use a RAM disk for a hard drive, 
but since FACC II doesn't apply to 
hard disks, let's leave that for now.) 



That is where the similarity ends. The 
biggest difference between a RAM disk 
and FACC II is that a RAM disk deals 
with whole programs on a disk, while 
FACC II deals with the individual 
sectors of a disk. 

What does this mean? Tliis means 
that a RAM disk is an all-or-nothing 
affair. Either you have the program in 
the RAM disk, or you don't. On the 
other hand, FACC II is more flexible. 
If you have 150K available in your 
RAM disk, and you want to put a 
200K program in there, you simply 
can't do it. But if FACC II has only 
150K in buffers allotted to it, it can 
keep most of the program in the 
cache. The next time you want to run 
the program, very little disk access 
will be required, since a majority of 
the program's data is already in the 
cache. 

Of course, when you are able to fit a 
program in the RAM disk, you always 
know the program is there. You don't 
have that same level of confidence 
with FACC II, unless you use the 
Freeze button to make sure the buffers 
that are related to a certain program 
don't get kicked out of the cache. 
Another distinction that should be 
made is, while both methods require 
that the program be loaded from disk 
once before any benefit can be gained, 
FACC II allows you to load the 
program as an executable file, not just 
as a disk file in memory. I realize that 
this has little benefit for those who just 
load their CLI commands into 
memory, but if you also load in 
regular programs that you will be 
executing in the near future, FACC II 
will allow you to run the program as 
soon as you load the data the first 
time. 

For those who like the mouse, FACC 
II always can be controlled using the 
mouse with Facction and SatisFacction. 
A RAM disk is much harder to control 
via the mouse, because not all pro- 
grams and commands have icons 



associated with them (and if you don't 
have Workbench loaded, you can't 
control the RAM disk at all with the 
mouse). 

FACC II has many features that allow 
the cache to be manipulated, while a 
RAM disk offers users little or no 
control. The default RAM disk on the 
Workbench disk has no control 
features, while ASDG's Recoverable 
Ram Disk (the most popular public 
domain RAM disk program) has a 
couple of commands to allow manipu- 
lation of that RAM disk. RAM disks 
still have features not found in FACC 
n, like the ability to survive a warm 
boot. In addition, a RAM disk pro- 
gram takes up much less room than 
FACC 11. A RAM disk can also be 
easily loaded up with programs and 
commands via the startup-sequence. 

I won't make any recommendations on 
which you should use, since your 
decision will have a lot to do with the 
amount of memory you have, the type 
of programs and commands you use, 
and how you use your Amiga in 
general. I hope everyone realizes that 
using a RAM disk is no reason to 
write off FACC II. 

FACC II is worth much more than the 
$35 it retails for. It works very nicely, 
and is very flexible and easy to use. 
FACC II is designed for everyone, 
from the new Amiga user to the 
experienced programmer. For new 
users, FACC 11 contains lots of 
documentation and icons for the 
Workbench. If you are a programmer, 
and you don't like the feel of either 
Facction or SatisFacction, FACC 11 
comes with plenty of programmer 
documentation explaining how you 
can write your own user-interface for 
FACC II. How many commercial 
programs have you seen that allow 
users to rewrite part of the program to 
suit their tastes? I hope you'll take a 
look at FACC 11, because it may do 
you a world of good. 

•AC* 
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The flaming wreck of your car lies a 
few hundred feet down an embank- 
ment, brightly testifying to the fact 
that you are stranded. To make 
matters worse, it looks like a storm is 
coming up, and the only shelter within 
sight is a rather gloomy-looking Gothic 
mansion just up the path. To top 



things off, your little brother is 
missing. He wasn't in the car with 
you when you awakened after the 
wreck (you checked), and he's no- 
where in sight. Maybe he's inside that 
spooky house. Although you really 
don't want to, you walk up and knock 
on the door. 



So begins Mindscape's newest graphics 
adventure, Uninvited. The game is 
based on the system that made Dcja- 
Vu such a great success. ICOM Simu- 
lations, Inc. has developed another 
winner with this chilling tale of 
haunted house exploration. Digital 
sounds (The lightning made me look 
outside the first time I played!). 
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excellent use of Intuition and Work- 
bench features, and an enthralling plot 
make this a very playable game that 
will challenge and delight you for 
hours. 

If you haven't played Deja-Vu, a word 
of explanation is in order so you have 
an accurate feel for Uninvited's 
gaming environment. Your screen is 
divided into several windows. Each 
represents a part of your environment, 
and you can interact with all of them 
via the mouse. Of course, a large 
window displays what you see. The 
graphics are very nice, Vkith lots of 
subtle detail. There is a window with 
gadgets that perform the functions 
you'll need while searching for your 
lost brother. Another window shows 
all the exits from your present posi- 
tion. Clicking on any of the exits 



the walls, little boxes in the closets, 
everything! Granted, you can't take 
many of these things with you (what a 
surprise, that chest of drawers won't 
fit in my inventory!), but if you click 
on them, and then click on the 
Examine gadget, you'll get at least a 
couple of lines of description. It pays 
to click on everything, examine it, and 
even open it. You'll bo surprised by 
how many useful things are inside 
other things. 

Having said all these glowing things 
about Uninvited, I guess it's about 
time to mention the couple of things 
that 1 don't like. [Stepping onto 
soapbox.] First and foremost is its copy 
protection. 1 understand the need for 
copy protection, especially in games, 
but disk-based copy protection stops 
no determined pirate, and only keeps 



"With a dark, gloomy evening to set the mood, 
you should be in fine shape to enjoy all that 
Uninvited has to offer," 



causes you to leave where you are and 
go to the new spot. The inventory 
window displays everything you've 
picked up during your explorations. 
When you come upon something you 
want to pick up, just click on it and 
drag it into the inventory window. 
What could be more intuitive? 

One of the first things that really 
strikes you about Uninvited is how 
little "fluff" there is. Something is 
fluff if it appears in a description of a 
room, but you cannot interact with it. 
Earlier text-based adventures were 
filled with fluff. Even some of the 
more modern graphic adventures 
include a maddening amount of the 
stuff. Not so in Uninvited! You can 
pick up and examine virtually every- 
thing in the house. Rugs, paintings on 



legitimate users from making back-up 
copies. It prohibits putting the game 
in the Games directory of a hard 
drive. With the advent of text-based 
copy protection schemes (such as The 
Pawn) or dongles (which are a lesser 
of two evils when compared to disk- 
based copy protection schemes), it's a 
pity some companies still muck with 
the disk. Perhaps if we all do our 
part to hinder pirating, we'll see the 
death of this form of copy protection. 
[Stepping off soapbox.] 

Another thing that may detract from 
your gaming enjoyment is one of the 
very things that makes the game so 
"Amiga-ized," You can actually only 
do a limited number of things. Your 
only possible actions are depicted by 
the gadgets in the upper right-hand 
corner initially. (You can move them 



anywhere on the screen.) Your choices 
are limited to Examine, Open, Close, 
Speak, Operate, Go, Hit, and Con- 
sume. That's it. You cannot type in 
commands of your own. In fact, the 
only typing you'll do is giving your 
saved file a name and talking to 
someone. You may not see this 
drawback as all that bad, but if you 
arc accustomed to a more "rich" 
command sot, you may find it stifling. 
It's a matter of taste. There is one 
good thing about a limited command 
set that's always visible: You never 
need to worry about forgetting a 
command or not knowing just the 
right word. 

Back on the positive side, however, I 
have to say that Uninvited's text is as 
good as some of the best text-only 
adventure games. It really didn't 
strike me until I was well into the 
game. A good story line and excellent 
prose have always been the stock in 
trade of text adventures, because that's 
all they have to offer. In the past, 
many graphic text adventures relied 
on the novelty of pictures to support 
what was otherwise a weak) y-writ ten 
story. Uninvited does not suffer from 
this weakness at all. It is surprising 
that it took me so long to notice how 
good the text is. Perhaps it was 
because a graphics adventure game 
pulls your attention away from what 
the game is saying. You're too busy 
examining the picture for hints and 
clues. This attention to detail is im- 
portant in Uninvited, since so many 
things that would have been fluff in 
another game are important here, I 
think that is one of the game's 
strongest points; it really demands 
your total concentration. This is not a 
game you will breeze through in a 
night or two. 

Another positive aspect of Uninvited is 
the Exits window. (Actually, it's a 
part of the gaming system, because it 
was true of Deja-Vu as well.) You are 
no longer forced to guess where you 
can go and where you can't. The little 
squares in the Exits window tell you 
exactly where you are allowed to go. 

(continued on page 24) 
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other Products from The Other Guys 



REASON - a professional proofreading 
system used by universities and writers 
around the world to analyze and improve 
writing. (Has helped raise students 
grades when used faithfully.) $395.00 



OMEGA FILE - a REAL data base 
& mail merge 



$79.99 



PROMISE - the BESrhigh speed spell checker. 
(Even better than Zingf®Spell) $49.99 



KEEP-Trak GL - general ledger for home or 

business 



AMT - amortization program 

MATCH-IT -teaches shapes & colors 
{preschool) 

MATH-A-M AGICIAN - add, subtract, 
multiply & divide 



$49.99 
$39.99 

$39.99 
$39.99 



Call or write for more information. 



Sirs ItilA High Performance Digital Synthesizer 



and other enhancements. 
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A stale of the art music tool which will 

Create digital IFF Instrument<i for use with nearly all music programs! 

Modifying existing II'T Instruments. Use SYNTIIIA on digitized samples to add reverb, wow 
SOMETHING FOR EVERYONE: 

Additive Synthesis • a traditional method which can create almost any type of instrument. 

Plucked String Synthesis - simulates plucked strings . . . right down to the 'pluck'. 

Interpolative Synthesis - a method which introduces the natural imperfections found in instrumcnls 

(Instruments such as brass, woodwinds, pianos, etc.) 

Percussion - build your own dmm set . . . create any drum you dcsiic. 

Sublractive Synthesis - a simple method of creating instruments. 

Specif Effects - includes filtering, am pi ifi call on, phasing, waveshaping, amplitude modulation, real rtiverb, and . 

IFF Music Player - powerful and compact. Now you can enjoy those SOngS that needed a memory expansion before! 

32 tracks and 32 II'T Instruments! Stipports chords, lies, etc. 
IS IT LIVE ...OR IS rr SYNTIIIA? 

Synthia uses the latest technology to generate realistic sounding instruments and even the new families of instruments sound 

real. A real synthesi/cr on a real computer! 

Why buy digitized instruments when you can SYNTlIIAsize them? ^dd CIQ 



.x^^ 



up to 



Copyright© 19B7, 'lllii OTflKR GUYS 



Requires A.MIGA 512K 
Software • AMIGA is a registered trademark of Commodore Amiga 




THE OTHER GUYS ^^ 

Street 



55 North 
Su(te 301 
PO Box H 
Logan Utah 



Mam 
D 



[BQ-i] 753-7620 

CBoo) sas-saas 



B4321 
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Double<licking on these little squares 
results in the action — if the door is 
closed, it opens; if the door is already- 
open, then you go through it. Such 
discrimination on the program's part 
helps remove the play-mechanics as a 
layer between player and game. It 
helps make the experience just that 
little bit more enjoyable. 

Little scenes of animation in Uninvited 
constantly spring up to startle and 
delight you. One of my favorites is a 
little black spider that crawls across 
your view as you stand on the 
veranda. You cannot interact with 
these; your input is blocked while the 
animation is taking place. In that 
sense, they are fluff, but they add a 
nice element of realism, which I found 
quite pleasing and chilling, to the 
normally static pictures. 

I also found another interesting thing 
to look for while exploring the 
mansion. Macintosh jokes! This game 
was originally designed and released 



on the Mac, and the authors obviously 
had Apple owners in mind when they 
hid these little jokes. As an example, 
examine the phonograph in the Rec 
Room, A MacNifty label? What's that 
doing here in an Amiga game? There 
are lots more like that, and it can be 
kind of humorous discovering them 
from time to lime. 

It's very tempting when reviewing 
adventure games to give away all sorts 
of hints and clues. I'm going to resist 
that urge and instead give these three 
pieces of very helpful advice. 

1. The Operate command may not 
work exactly as you would expect. To 
squirt someone with a seltzer bottle (a 
purely hypothetical situation in 
Uninvited, but useful as an example), 
you click on the seltzer bottle (which 
should be in your possession), click 
the operate gadget, then click the 
recipient of the joke. You'll find this 
sequence very useful against bother- 
some belles. 



2. Don't leave a room without Examin- 
ing and trying to Open everything in 
sight (even if it seems ridiculous or 
impossible). Leave no stone unturned. 
If you miss something, you may find 
yourself running back with an ugly, 
nasty creature chomping at your heels. 
Those times can be very nerve-wrack- 
ing, and give you no chance for a 
wrong turn. Do yourself a favor and 
look carefully at everything. 

3. Last, but not least, save! save! sane.' 
Everything happens pretty fast, and 
it's easy to die, so save regularly. 
Nothing is more frustrating thanhav- 
ing to start over after playing for two 
hours. Do yourself a favor and save 
often. 

With this good advice in mind, and a 
dark, gloomy evening to set the mood, 
you should be in fine shaf)e to enjoy 
all that Uninvited has to offer. And 
you'd better hurry ... You haven't seen 
your brother in a long time. 

•AC* 
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A NEW GENERATION OF 
CHARACTER QUALITY 

PRO VTOEO PLUS 



TM 

Designed and developed by JDK Images, 
who gave you Amiga's first professional character generator software. 

• Full Screen Video (672 x 440) • 90 Effects Transitions and 
. W Colors Per Page ^'"e Definable Moves 

• 16 Fonts Resident • 100-1000 Pages* 

• Multi-Colored Characters • Keyboard Interface 

• Automated Background Creation • Imports IFF Pictures* 

• Advanced Editing Features "memory dependent 

$299.95 

PRO VTOEO PLUS.M 



V. 



by iDK Images is a pro-quality program, compatible with ail Amiga machines (one mega-byte 
minimum required). To order see your Amiga Dealer; or contact PVS Publishing for more information. 

PVS PUBLISHING • 3800 Botticelli, Suite 40 • Lake Oswego, OR • 503/636-8677 

Pro Video Plus 'Ci1988 JDK Images, all rights reserved Amiga is a trademark of Commodore-Amiga, Inc. 
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Go with the Flow! 

...an Idea Processor for the Amiga 



by Pamela Rothman Co-Sysop, A.M.U.C. BBS 516-234-6046 



What Is an Idea Processor? 

Just as a word processor processes 
words, an idea processor processes 
ideas. An idea processor can be useful 
to anyone, because even people who 
don't need to process strings of words 
have ideas they need to organize. An 
idea processor lets you create an 
outline that you can expand or 
collapse to structure your flow of 
ideas. Remember the outlines you 
wrote in school? Your teacher was 
right; outlining helps you sort ideas 
into priorities and categories. 



Flow's Easy Editing 
Row 1.0 (reviewed by Erv 
Bobo in AC VI .6) was an 
excellent program. Version 
2.0 is even better. 



as four windows to cut and paste 
anything from a single word to an 
entire heading and all its subheadings. 
Clicking and dragging the mouse 
highlights text from anywhere on the 
screen without taking a trip to the 
menu window first. Text enhance- 
ment, such as boldface, italics or 
underlining, can be added for empha- 
sis. To make it easy to spot related 
ideas, you can add text enhancement 
to a heading so that all subheadings 
generated also carry that enhancement. 
Version 2.0 of Flow includes some of 
the best editing aids I have ever seen, 
such as the option to highlight and 
delete text by typing substitute words, 
or by hitting DEL or backspace. 



get Bon to piy ht prognm 

explain how it will make me a hater worker 
how I will uie it for work 
(0 he ihould pay 

As you can see, I have one main 
heading, "get Boss to pay for pro- 
gram," with three subheadings. The 
main heading has a triangular symbol 
in the left margin to show that it has 
subheadings beneath it. I created the 
three subheadings by pressing shift/ 
return at the top line, and simple 
returns thereafter. Each time 1 hit 
return, the cursor creates a new line at 
the same level as the line above it. 
You can set the program to indent 
from one to five spaces for each new 
level. 



Row lets you manipulate 
headings and subheadings 
within a seemingly endless 
hierarchy. It is similar to the 
way the Amiga stores files on 
a disk. Row has the same 
editing functions as a word 
processor, and the two 
interact perfectly to take the 
ache out of facing a blank 
screen. Instead of wondering, 
"What will I say?" you can 
use Row to map out a path, putting 
your thoughts on the screen and 
arranging them as you go along. 



You can use keyboard commands or 
menus to cut, copy, paste, or delete 
your text. You don't even have to 
arrange them in the correct order, 
since Row makes it so easy to rear- 
range thorn. Row supports as many 
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Outlines in Motion 

The ability to expand and collapse 
headings and subheadings is the true 
heart of this program. (For quick 
reference, I can flip between Row and 
the word processor with left Amiga M 
and N, since Row is treated like a 
Workbench screen.) In the idea tree 
below, I've listed three to convince my 
boss to pay for this program. 



aia 



get Boil to pay for program 

explain how it will make me a better wrakcr 

how I will use it for w«k 

10 he should pay 

because I am a marvcloui person 

Now that I look at it, I see the 
outline could be changed to 
present my ideas belter. 

get Boss to pay for program 

explain how it will make me i better wwker 
how 1 wnll use it for vforV 
because I am a marvekiui person 
so he should pay 



The cursor looks like an I-beam, and is 
referred to as such in the manual. I 
put the cursor on "so he should pay" 
and selected Move Up from the Sub- 
headings Menu. Other options are 
Move Down, Expand, and Collapse. If 
you collapsed the outline above, it 
would consist of "get Boss to pay for 
program," with the other headings 
hidden beneath. 

(continued) 
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Choosing a New Direction 

I have some fine ideas in my outline, 
but they need to be better organized. 
Perhaps this version would work 
better. 



get Bosi to pay for program 
why he ihould pay 

became it wiD make me a hetta worker 
because I would use it (or work 
because 1 am a marveloui pcnon 

I highlighted and dragged the heading 
"why he should pay" to the line just 
below "get Boss to pay for program." 
Then I used Tab onco on the remain- 
ing three lines to move them to a new 
level. This better expresses my 
thoughts, I still need to add more 
subheadings under the three new 
headings, though. 



get Boil to pay (or ptogtam 

why he should pay 
because it will make me a better worker 

I would be more organized at work 
because I wouki use it (or work 

to structure tny time and resowcet 
because I am a marvekius pcnon 

I am always thinking about helping the company 

Eureka! 

So far, I have tabbed over the three 
headings (ideas) I decided were 
subordinate to my main purpose. I 
have also expanded the three reasons 
why he should pay for Flow. Now I 
use the mouse to rearrange the 
headings, suddenly giving a subordi- 
nate idea enough importance to 
change the whole picture. 



get Boss to pay (or prag;tam 
why he should pay 
because I am a marvelous pcnon 

I am always thinking about helping the company 
because it will make me a better worker 

I would be more organized at work 
because I woukl use it for work 
CO structure my time and rctounxs 

If I collapse the heading that reads, 
"because I am always thinking about 
helping the company," F get the spine 
of the memo I will write to my boss: 



get Boss to pay (or program 
why he shouU pay 
because ] am a marvelous penon 
I am always thinking about helping the company 
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Press right Amiga/S to save the 
outline to disk in the same location as 
the last save. If you haven't named the 
outline yet, the program automatically 
brings up the Save 
window for you. 
Flow can save the 
outlines in its own 
format or in a text- 
only format. When 
a Flow text file is 
loaded into some 
word processors, 
the tabs are repre- 
sented as spaces; 
this is not usually a 
problem with Row. 



^♦'bj 



You can also use function keys or the 
menu to create a new outline, open an 
existing- outline, close, print, or even 
revert to the version saved on disk if 
you have hopelessly mangled your 
outline since the last time you saved. 

You can sort headings in alphabetical 
order. The features Find and Find 
Next work within collapsed headings. 

Features 

Loading and saving is done from the 
Project menu or by using keyboard 
shortcuts. The current directory is 
shown in a window with a gadget to 
scroll up and down. Clicking the disk 
gadget automatically moves you to the 
next logical device on the system, 
including floppies, RAM, VDO, & HDO. 



15»7HiiyM 
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With Flow's 
improved printing 
capabilities, the outlines can stand on 
their own. You can print with headers 
and footers, in draft or in NLQ, and 
the program will skip over perfora- 
tions. The printing window shows the 
printer currently selected in Prefer- 
ences, so you can find out if you have 
the wrong driver before you start 
printing. Sending to a printer with the 
wrong driver can cause all sorts of 
formatting problems and waste paper. 
My husband and I have a switch box 
to let us use cither the letter quality or 
the dot-matrix printer. This welcome 
feature has saved me twice from 
printing with the wrong driver. 



Flow's Manual 

The manual is well designed, some- 
thing I would 
expect from the 
company respon- 
sible for Flow. (If 
their own program 
couldn't get them 
organized, I would 
worry about my 
purchase!) The 
manual is in a 
spiral ring binder, 
so it lies flat for 
easy reference. The 
manual is clear and 
easy to follow. The 



(continued on page 28) 
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The Word Processor 
that doesn't try to be 
a desktop publisher. 



Programs designed for graphic artists are difficult to 
learn, hard to use, tie up lots of memory, cost too much, 
and do not handle text very well. Graphics printing on a dot 
matrix or daisy wheel printer is very slow. 
Introducing PRECISELY. The word processor optimized for people 
who work with words not pictures! Everything you expect in a 
word processor, such as: 

• What you see is what you get (WYSIWYG) 

• Very fast screen update/printer speed 

• Easy to learn and simple to use 

• Converts PaperClip, Pocket Writer and 
SpeedScript documents 

• Online HELP • Mail Merge • Keyboard Macros 

• Oops Key to undo mistakes 

• Built in spelling checker coming soon 

This is PRECISELY the word processor you've been looking for 
at PRECISELY the right price! Only 379.95 (sometimes less is 
more). Add S3.00 for shipping and handling, CA residents add 
6% sales tax. 





Don 't fumble around with your Amiaa fUes. 






Let QUARTERBACK manage your valuable data. 1 
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TRANSFER C64/C128 files to and from your Amiga! 




mwr^B 


L 




DISK-2-DISK reads your PaperClip, SpeedScript and Pocket 
Writer documents or other files on floppy disk directly into your 
Amiga. Transfers all file types. Use these transferred files with 
your favorite Amiga programs. 

• Reads/writes 1541/4040 and 1570/1571 disk formats. 

• Converts Commodore/PET ASCII to Amiga ASCII and 
vice versa. 


_^^ 
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•Fasiba 
• Full/Si 


uarterback is a FAST Hard Disk to Floppy Backup Utility 
for the Commodore Amiga, featuring: 

ckup - 20MB in less than an hour •Full/Subdirectorv/lncremental backup 
bdirecloiy/Single File Restore • Automatic formatting of diskettes • 


ing • Runs wilt) Workbench or CLI • Includes/exclucies files by name and/or wild 
card ■ Selects files by date • Selects files by Arcfiive bit • Estimates number of 


fl 


TRANSFER IVIS-DOS and ATARI ST files , 
to and from your Amiga! f 


floppies needed • Accepts batch command files • Validates 
original file date/time stamp ■ Prints backup/restore report • A 
to subdirectories • Beeps for lloppy change • Provides Amiga 
within • Convenient/user friendly error recovery • Muitita 
protection • Works witfi all AmigaDOS compatible hard disk 

You'll have fewer "time-outs" h 
QUARTERBACK managing your file b 

Put Quarterback on your team for only SB9.95 pit 
shipping and handling, CA residents add 6% s 


writes • Hfisiores 
lows easy access 
DOS access from 
sking • No copy 
drives 

'Ith 
ackups. 

s S3.00 for 
ales tax. 




DOS-Z-DOS reads Lotus 123 worksheets, wordprocessing 
documents or any other files on floppy disk directly into your 
Amiga for use with your favorite Amiga programs. 

• Reads/writes both 5.25" AND 3.5" MS-DOS disks. 

• Reads/writes 3.5" Atari ST diskettes (GElvl format). 
•Converts ASCII file line ending characters. 

Disk-2-Disk requires the Amiga model 1020 5.25' disk drive. Dos-2-Dos 
runs on any standard Amiga. Disk-2-Disk S49.95. Dos-2-Das S55.00. Add 
S3.00 for stiipping and ttandling. CA residents add 6% sales tax. 


^^" 







Central Coast Softwar 




268 Bowie Drive, Los Osos. California 93402 • (805) 528-4906 • FAX (805) 541-4745 

lAAl ^^^^ 



The Introduction describes how to 
load from CLI or Workbench, and 
refers the beginner to the Amiga 
manual when appropriate. The 
tutorial, Learning Flow, shows you 
how to arrange and edit headings. 
The next section, Using Flow, describes 
how to sort, cut, paste, etc. There is a 
complete reference section which 
includes a list of keyboard shortcuts, 
an itemized summary of the menus, 
and an index. 1 usually found what I 
was looking for quickly. 

I found myself using the manual less 
often after my first reading because 
Flow is designed so that a lot of your 
natural keyboard instincts come into 
play. A nice touch would have been a 
function key labeling strip to go above 
the function keys, but that's just a 
minor quibble. (! think all software 
that uses the function keys should 
provide a simple reference strip.) 



Why Not You? 

Organizing ideas can mean organizing 
anything. Many programs, like data- 
bases, require a certain amount of 
planning. Row simplifies this process, 
freeing you from the restrictions of 
paper and pen. My example of a 
business idea illustrates how Flow can 
help you in public speaking, even if 
it's only an informal discussion with 
your boss. In only one evening, 1 
wrote a three-page proposal to the 
president of my company using Row. 
1 think it would have taken me two or 
three evenings if I had been using a 
word processor. 1 even wrote this 
review with the help of Flow. With 
Flow on the computer and a book in 
front of me, I can easily organize all 
the pertinent information on the 
screen, and later sort them by page 
numbers or subjects. For quick 
reference, I keep an outline for each 
piece I vmte. 



What can an idea processor do for 
you? I predict that Flow will become 
as indispensable to thinkers as word 
processing is to writers. Flow could 
also be the ultimate note-taking 
program. If nothing else. Flow lets 
you sit and think in front of the 
computer, and then have something to 
show for it. Programs like Row make 
the Amiga a boon to the creative 
person. Row is the first idea proces- 
sor I have used, but I don't think my 
infatuation with the idea has blinded 
me to the program. With the release of 
Row 2.0, 1 think New Horizons Soft- 
ware has created a classic. 

•AC- 



Flow 2jO 

New Horizons Software 

P.O. Box 43167 

Ausrin, TX 78745 

(512) 329-6215 

J99.95 List 



ADD TO THE POWER OF YOUR PROGRAMS WHILE YOU SAVE TIME AND MONEY! 



CBTREE does it all! Your best value in a B+tree source! 

Save programming time and altort. 

You can develop exciling tile access programs quickly and easily because 
CBTREE provides a simple but powerful progfam interface 10 all B+lree 
oporaiions. Every aspect ol CBTREE is covered thoroughly in the 70 page 
Users Manual with complete examples. Sample programs areprovldedon 
disk. 



Gain flexibility In designing your applications. 

CBTREE lets you use multiple keys, variable key lengths, concatenated 
keys, and any data record size and record length. You can customize the 
B*lfee parameters using utilities provided. 



Access any record or group of records by: 
•Get first 

■ Got previous 

■ Get loss than 

■ Get greater than 

■ Get sequential block 

■ Get all partial matches 

■ Insert key and record 
- Delete key and record 

• Change record location 



■ Get las! 

■ Get next 

■ Get less than or equal 

■ Get greater than or equal 

■ Get partial key match 

■ Get all keys and Itxations 
' Insert key 

■ Delete key 



Your programs will be using the most efficient searching techniques. 
CBTREE provides the fastest keyed file access periornnance, 
with multiple indexes in a single file and crasti recovery utilities. 
CBTREE is a full function implementation of the industry 
standard B+tree access method and is proven in applications 
since 1984. 



Increase your implementation productivity. 

CBTREE IS ouer 6,000 lines of tightly written, commented C source oode. 
The driver module ts only 20K and links Into your programs. 




PEACOCK svsrenns, re 



Port your applications to other machine environmenls. 
The C source code that you receive can be compiled on all popular C 
compilers tor the IBM PC and also under Unix, Xenix, and AmlgaDosI No 
royalties on your applications mat use CBTREE. CBTREE supports multi- 
user and network applications. 

CBTREE IS TROUBLE-FREE, BUT IF YOU NEED HELP WE PROVIDE FREE PHONE SUPPORT. 

ONE CALL GETS YOU THE ANSWER TO ANY QUESTION! 

CBTREE compares favorably with other software selling at 2,3 and 4 times our price. 

Sold on unconditional money-back guarantee. 

YOU PAY ONLY S99.00 - A MONEY-SAVING PRICE! 

TO ORDER OR FOR ADDITIONAL INFORMATION 

CALL (800) 346-8038 or (703) 847-1 743 

OR WRITE 



NOWI Variable length records. 



Peacock Systems, Inc., 2108-C Gallows Road, Vienna, VA 22180 
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by John Steiner 



Bug Bytes 

The Bugs 8c Upgrades Column 



One of my major sources of informa- 
tion for bugs and upgrades is 
PeopleLink's AmigaZone. AmJgaZone 
members provide a wealth of informa- 
tion about the Amiga, and events in 
the Amiga community. 

I sometimes wonder if P-Link is worth 
the monthly bill of S25-$30, but last 
month one posting saved me at least 
that much in time. I don't remember 
who left the notice, but I wish to 
thank him. I saved several hours of 
hassle trying to transfer some IFF files 
to IBM format. 

The A2088 Bridge Card DOS has a 
pair of commands called AREAD and 
A WRITE. These commands are 
designed to transfer files between the 
Amiga and IBM sides of the A2000. 
The commands work as promised in 
the manual with one exception: An 
undocumented option in AREAD and 
AWRITE writes a true binary copy of 
a file. This omission from the manual 
has caused much grief among bridge 
board users. To make an identical 
binary copy of a file, just append the 
command with /b. For example: 

AREAD AMIGAFILE.IFF IBMFILE.IFF /B 

Omitting the /b creates a file that is 
not an exact duplicate of the file being 
transferred. The /b option is not 
necessary when transferring text files, 
but should be used when transferring 
IFF or ARC files. 



By the way, typing AREAD ? (or 
AWRJTE ?) gives you a list of ofrtions, 
one of which is the /b. 

Reports have persisted regarding a 
bug in early versions of Deluxe Paint 
II that causes a hard disk crash. 
Several users have reported the 
problem in versions of Deluxe Paint 
with a DH: button (instead of a DHO: 
button) in the load file requester. You 
can tell if you have the latest version 
by checking the buttons on the load 
file requester. 

If your requester has a DH: button, 
and you have the unprotected version 
of Deluxe Paint II, you may request a 
free updated disk by sending your 
original. If you have a new hard disk, 
and still have the protected version of 
Deluxe Paint II, you can get the 
unprotected version of Deluxe Paint II 
by sending in the card that came with 
your original program, and S20.(X). 
You will receive the latest version. 

Send all upgrade requests to: 

Electronic Arts 

Amiga Upgrades 

Box 7530 

San Mateo, CA 94403 

Electronic Arts requests no telephone 
upgrades. Send check, money order 
or Visa/MC credit card info, and 
allow 4-6 weeks delivery. 



The A2000 keyboard saga continues 
with Commodore's announcement of a 
fix for the missing first keystroke on 
the latest keyboard model. The repair 
simply requires the removal of two 
capacitors on the A2(X)0 motherboard. 
This alteration can be done under 
warranty by any Amiga authorized 
service center. 

If you are brave enough to dive into 
your new A2000, capacitors C910 and 
C9'1 1 are the two that must be re- 
moved. These caf>acitors are two of 
several tiny blue capacitors just behind 
the keyboard connector. To get at 
them, remove the power supply/disk 
drive cage. They are located under 
the drive assemblies at the front of the 
computer. Remember, you will 
probably void the warranty if you 
make the modification yourself. Since 
the fix is free, you might consider 
having a Commodore service agency 
make the repair. 

Commodore is currently shipping 
revision 4.3 of the Amiga 2000 mother- 
board. It no longer has the problem 
with the missing first keystroke. 

On the topic of Amiga hardware, 
several reports have popped up 
concerning problems installing the 
2010 internal floppy drive on the 
A2000. When the drive is installed, it 
acts like a dffl:, rather than a dfl:. In 
other words, accessing dhO: causes 
both drives to run. Accessing dhl: 
causes no response from either drive. 
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GET 
THE BIG 
PICTURE 




"THE BIG PICTURE" 

Print your IFF/HAM pictures in 
full color up to 104 feet x 104 
feet. "Real" multiprocessing and 
overscan printed because printing 
is done from the file not thie 
screen. 

$29.95 for tfie following printers 
in one package: 

Canon PJI080A / Okidata 20 color Radio 
Shack Quadran Quadjet / Epson FX-80. 
FX-lOO, EX-800. EX-IOOO / Fojislu 1200, 
2300, 2400 NEC P6, P7, CP6, CP7 / XEROX 
4020 

ATI-LINK 

An IFF/HAM loTARGA file 

conversion program only $100.00 

Perlerences Drives 

Quadran Quadjet $30.00 NEC CP7 $50.00 

Big Piciure is a Irademarh ot LiglitnLr>g Putiits.ritng Amnja a i registtred 
iritlemaik oT CommocSare Ltd Targi is a registered IradtTtaTk ol AT & T 

Lightning Publishing 

1821 N. Ohio St., Arlington VA 22205 
(703) 534-8030 



Namu 


Address 


City 


State 




I'D 


Amount 




Program 





This strangeness occurs because, until 
recently. Commodore had been 
shipping all drives configured as unit 
dfl:. They are now being shipped as 
dfO:. 

The solution is simple. Before install- 
ing the drive, check the drive select 
jumper setting. (In most cases, the 
jumper block is located on the bottom 
of the drive.) Most drive jumpers are 
numbered 0, 1, 2 and 3 or 1, 2, 3, and 
4. If the jumper is on the end, move it 
to the next position in the row of four 
jumpers. If it is already located on the 
second row of pins, it is probably 
correct. 

Several reports have surfaced regard- 
ing a "bug" in the keyboard software 
that causes the A2000 and A500 to 
ignore the -i- sign, parentheses, and 
some other number pad keys. This is 
not a bug; it is most likely caused by 
booting the A2000 or A500 on an old 
Workbench 1.2 disk, 

A500 and A2000 keyboards must have 
the keymap set to USAl. AlOOO 
computers require USAO, to which the 
operating system defaults. If you have 
an A500 or A2000, and the plus key 
on the number pad doesn't work, 
check your startup sequence file to 
make sure the command SETMAP 
USAl is included. If not, add it to the 
file. The SETMAP command is found 
in the System subdirectory on the 
Workbench disk, so you will need to 
add a PATH ADD SYSTEM to your 
startup sequence if it isn't already 
there. You can also just RENAME 
SYSTEM/SETMAP AS C/SETMAP, 
then delete the SETMAP.info file from 
the system directory. 

An upgrade is available for Trans- 
former which allows it to run on 
Version 1.2 Kickstart/Workbench. 
(Officially, it runs on the 1000 and 
500.) Commodore wants the 2000 PC 
support to come from the bridgecard. 
Such support is much more elegant. 



but also a more costly solution for 
those who need PC compatibility from 
their Amigas. 

To obtain the upgrade, bring your 
master Transformer disk to your 
dealer. If your dealer is unaware of 
the upgrade pohcy, or does not have 
the disk, a call to his Commodore 
regional rep will get it to him. 

The Spirit board internal clock soft- 
ware has a bug involving the leap 
year logic for setting system date and 
time. Even though the clocks were set 
correctly, the internal system date 
comes up one day ah^d of the 
hardware clock. A call to Spirit 
disclosed that the Leap Year hardware 
and software conflicts until the end of 
February of leap year. A quick fix is 
to simply back-date the battery-clock, 
which will accordingly right itself at 
the end of February. Another fix 
involves modifying the startup 
sequence (until February 29, of course). 
After giving the command that reads 
the internal Sprirt Board clock, simply 
give a DATE TOMORROW command. 

Mark Burton, (Plink ID, OER170) left 
me electronic mail regarding a prob- 
lem with Dynamic Drums. When 
Dynamic Drums is booted up nor- 
mally, the audio channels are full of 
noise. He discovered the program 
works properly only if the Mimetics 
SoundScape Sampler (attached to the 
second joystick port) is disconnected. 
If you have had problems with 
Dynamic Drums and the SoundScape 
Sampler, let me know. 

That's all for this month. If you have 
any bugs or upgrades to report, you 
may contact me at; 

John Steiner/Bug Bytes 
c/o Amazing Computing 
P.O. Box 869 
Fall River, MA 02722 

You can also find me as Publisher on 
Plink, or 73075,1735 on CompuServe. 

•AC- 
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The Ultimate Video Accessory 

Part IV "^ 



by Larry White 



Let's boot up and start making our 
desktop video commercial, 



The screen is blank. 

Slowly a colorful pattern appears, 
growing more intense until the entire 
screen is filled. Then the titles slide 
into position as the Amiga logo, its 
colors flowing proudly, centers itself 
above the words "Desktop Video," 
The color pattern wipes itself across 
the screen, behind the Amiga logo, 
which remains briefly as the entire 
screen fades to black. 

This will make an exciting opening for 
our production, and we'll try a few of 
the most popular software packages as 
we go stcp-by-step through the 
process. We'll use Deluxe Video 1.2 
(Electronic Arts) to choreograph all the 
action, so we'll have to be careful to 
keep all the pieces with proper 
resolution and palette for compatabil- 
ity. 

The most complex part of this process 
will be capturing the Amiga logo and 
preparing it for animation by 
Deluxe Video (Dvideo). I found 
a clean color example of the 
logo on the box from my 1 010 
external drive, and cut it out so 
that it would be easier to 
handle. 

To change something from 
printed art to a digital form 
that the Amiga can handle, you 
need a digitizer. Making Your 
Art Digital Digiview from New- 
Tek is a digitizer which has 
become somewhat of a staple 
among Amiga based video 
systems. The basic system 



consists of a color filter wheel, a video 
interface for the Amiga's parallel port, 
and a software package. (Due to the 
differences in the pin configuration 
between the AlOOO and the A500/2000 
you'll need a different version of the 
hardware adapter, depending on 
which Amiga you're using). 

You'll also need a video camera. You 
can use a color video camera or 
camcorder if you have one, but an 
inexpensive, high-resolution black and 
white camera (the type often sold for 
security surveillance) works best. 
You'll also need some lights and a 
tripod or copy stand to support the 
camera. The filter wheel shows the 
camera the separate red, green, and 
blue components of the object you're 
digitizing, and the Digiview program 
captures these three images separately, 
displaying the result in up to 4096 
colors using the Amiga's HAM (Hold 
And Modify) mode. 




Figure One 



Digiview software does not display the 
live video image, which makes it 
somewhat difficult to set up the 
camera. If you're using an Amiga 
monitor, you can plug the video line 
into the NTSC composite jack and 
switch the monitor to composite 
during setup. You can split the video 
signal using a Y connector, but this is 
still a bit awkward. A separate 
monitor is a better idea. I use an old 
black and white TV with an RF 
modulator. 

Put the camera on the tripod or 
copy stand with the filter wheel 
attached just in front of the lens. 
Place your artwork below the camera, 
preferably on a plain background, so 
that there are few extraneous colors. 
Turn the filter wheel to the clear 
section and turn on the lights, camera 
and monitor. If you're using a camera 
with manual lens control (such as the 
Panasonic CCTV camera sold by 
NewTek), open the lens iris wide, then 
focus. Adjust the camera to 
subject distance until the 
artwork fills most of the 
screen, but keep important 
details away from the edges. 
Now refocus the lens to get 
the sharpest possible picture, 
then gently close the lens iris 
until you find the point just 
before the image contrast looks 
flat. 

Now boot the Digiview 
program. When the title 
screen appears, select 320X200 
for compatability with Deluxe 
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Video. Since we're digitizing for 
Dvideo, we can have only eight colors 
in the final image. Dvideo allows for 
two palettes of eight colors each, one 
for the background, one for the fore- 
ground and objects. There are several 
ways to achieve this: by image 
processing or conversion, or by letting 
Dpaint or Dvideo adjust the palette, 
but the best quality and most predict- 
able result is obtained by setting the 
digitizer properly. 

Select "Palette" from the control menu 
or press Amiga-P. A palette requester 
will appear. Adjust the colors slider 
to set the digitizer for a maximum of 
8. Our logo will be a foreground 
object, so we'll need to keep color 
transparent so that the background 
will show through. Click 
on Color "Off"; this will 
limit the usable colors to 
seven. Make sure that the 
"Make New Palette" 
selection is highlighted, so 
that the computer will find 
the sc\'en best colors to 
match your artwork. Then 
click on the word "color" 
to bring up the color re- 
quester. Set the mode to 8, 
and the dither to "off." 
Now click on the "OK" 
gadget to return to the 
main program. 

Next, turn the filter wheel 
so that the camera looks 
through the red plastic 
filter. Select Digitize Red (or Amiga-r) 
to capture the red image. Then repeat 
for the blue (Amiga-b) and green 
(Amiga-g) images. From the control 
menu, select display. The color image 
will form in a few seconds. If the 
image looks good, you're ready to 
save it as an IFF file. If not, adjust the 
lighting and camera settings and try 
again. 

If you plan to do a lot of digitizing, 
you might want to automate the 
process with NewTck's Digidroid, an 
Amiga-controlled motorized filter 



wheel which plugs into the second 
Amiga joystick port. With Digidroid, 
just select Digitize-Auto (Amiga-A) 
and the wheel will spin to each 
colored filter and digitize, then 
automatically switch to display the full 
color image. If you're already using 
Digiview 2.0, the Digidroid commands 
will be added to your menus when 
you boot Digiview with the Digidroid 
connected. 

When you're satisfied with the image, 
select "Save" from the project menu . 
You should see the message "saving 8 
colors" as the file is written to disk in 
IFF standard format. 




Figure Tivo 

Now, let's use some image processing 
to prepare the image for animation. 

Digital Image Procressing 

Two image processing programs arc 
Butcher (Eagle Tree Software) and 
Pixmate (Progressive Peripherals), 
Although either could do the job, for 
this example I chose Pixmate. Pixmate 
is a total image processing system for 
the Amiga which can change pictures 
from one format to another, enhance 
contrast, edges, and grain, change 
colors, and even merge pictures. 



If you look closely at the white 
background, you'll notice that it is 
really made of several different near 
white colors. Select "histograph" from 
the effects menu, and you'll sec a bar 
chart which shows the number of 
pixels in the picture of each color. 
Three colors together represent white. 
Selecting the palette control from the 
Color Menu, adjust the sliders in the 
requester and change all three to the 
same white. Then, from the same 
menu, select "pack colors." This 
changes all pixels of the same color to 
the same selection from the palette . 
From the Info Menu select "display 
format" and you should see a message 
indicating that the image is low 
resolution, with 8 colors possible and 
5 used. 

You might use Pixmate to 
further enhance image 
details and edges, but that 
type of enhancement can be 
quite time consuming until 
you're very familiar with 
the software and all its 
features and settings. Let's 
save this file and use 
Deluxe Paint 11 to make 
some final adjustments. 

Color By The Numbers 

We'll use Dpaint to create 
the other parts of our title 
and background, taking 
special care to select the 
palettes for use with Deluxe Video. 
Since we'll need large, clear letters, 
let's use Zuma fonts instead of the 
standard Amiga fonts. To do this, 
insert a Zuma font disk before loading 
Dpaint. Click on the Zuma disk and 
activate the font librarian. Select the 
fonts and sizes you want. Select "use" 
from the librarian, then exit from the 
librarian and start Dpaint 11 without 
rebooting the Amiga, 

Select low resolution, 8 colors, from 
the Dpaint startup screen, then load 
the 5-color version of the logo. 
Although we'll actually be removing 
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the white background and replacing it 
with the transparent color 0, it's easier 
if we save that step for last. 

First, let's set the palctto. Press "P" 
and the palette requester will appear. 
Color is black, but since we'll need a 
opaque black in the letters, let's 
change color so its location in the 
picture is obvious. Adjust the sliders 
so that color is a color you don't 
want in the final image, such as violet. 
As you adjust the sliders, the colors in 
the image wilt change, making it 
apparent which pixels are controlled 
by which palette color. 

To get the most effective palette, let's 
examine the specific image. We need 
black, white, gray, red, yellow, blue, 
and green. If we want the colors in 
the "checkmark" to cycle, they must 
be next to each other in the palette 
with no extra colors between them. 
This way, we can define them as a 
range (actually, this is true only in 
Dpaint, but not in Dvidoo, where we 
can select each color and turn it on or 
off for cycling). Take one of the 
unused whites and change it to black. 
Use the fill gadget to fill the letters 
with this black anywhere you have 
color (violet). Now, using the 
magnify gadget, you can fix any edges 
or shadows of the letters using the 
draw and line gadgets (figure 1). 
Make sure the outline of the check- 
mark is intact so that any fills you use 
will stay within bounds. Now use 
bright rod, yellow, blue, and green to 
replace the colors in the checkmark. 
Fill the background and the centers of 
the "A"s with color zero to make the 
background transparent. Now use the 
brush gadget to make the logo a 
brush, then store it using the "save 
brush" command to conserve memory. 

Now let's clear the screen and create 
the background. Use the control 
control to restore Dpaint's default 
palette. Set page size to full video so 
that we'll have a borderless screen for 
videotaping. Select a range of colors 
using the palette requester. Click the 
right mouse button on the fill gadget 



to bring up the fill requester. Adjust 
the dither slider towards the right to 
produce a fine mixed pattern, then 
select gradient for fill type. Return to 
the main screen and select the fill 
gadget. Press FfO to remove the title 
bar and menu from the screen, and fill 
the entire area with the dithered 
pattern. Save the full screen as an IFF 
file, then clear the screen. 

Now, from the font menu select "load 
fonts." The fonts loaded will be those 
you specified from the Zuma Fonts 
disk. Once the fonts are loaded, select 
an appropiate font and a color which 
will contrast well with the previous 
background. Then select the text 
gadget, jxisition the cursor, and type 
"VIDEO." Use the brush gadget to 
make the word a brush, select another 
color, and place the brush over the 
original word just slightly up and to 
the right, creating a drop shadow 
effect. Use the brush gadget to make 
the shadowed text a brush, then store 
the brush. Repeat these steps for the 
word "Desktop" using a different font 
and different colors (from the same 
palette!). Save this brush and exit 
Dpaint, We now have all the parts wo 
need for our video scene. 

The Deluxe Way to Put It Together 
Run Deluxe Video. Dvideo is a 
program which loads these images and 
coordinates their movement on the 
screen. The program uses a timeline 
principle with tracks (horizontal lines) 
representing various images and 
effects representing specific movements 
and display commands indicating the 
start and end time (when appropriate). 

Since we'll eventually be videotaping 
the video we're making, set the video 
for interlaced and overscan (to make 
the video borderless). Select "Restart" 
to make sure these settings will be in 
effect. 

The video is composed of several 
scenes, but we'll just be creating one. 
Click on the scene gadget to bring up 
the "Scene Script." Then pull down a 

(continued) 
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track box and place it along the left 

side of the script. When the requester 
asks you what type of track, click on 
"picture." Specify your background 
picture and select "get ready" from the 
load requester. 

Pull down another track requester and 
select "background." Pull down an 
effect box and choose "fade in." The 
position of the left arrow of the effect 
box determines when the fade will 
begin. The distance between the two 
arrows determines how long the fade 
will take. The default is one second, 
but you can grab the second arrow 
and move it to make the fade shorter 
or longer. To see what this fade looks 
like, press Amiga-k. 

Pull down another track box and select 
"object." Load the brush containing 
the word "VIDEO" as this object. Put 
an effect box at the begining of the 
object track. When the effect requester 
comes up, select "appear." Another 
requester will pop up labeled "appear 
where?" You can respond three ways: 
by entering coordinates, by moving a 
representation of the object to the 
position on the scale screen, or by 
clicking on the TV set, which will 
produce your object and the video 
screen. (If you've already played the 
scene, the background should be 
visible). You can now grab your 
object and position it exactly where 
you want it to appear. I put the 
"VIDEO" title off screen at top left. 

Bring down another effect box, placing 
it just after the "appear" effect. This is 
a "move to" effect. Again the TV 
gadget will show you the Dvideo 
screen and you can put the object 
exactly where you want it. Put it 
below and to the right of the center. 
You can play the scene to check the 
movement, clicking on the "move to" 
box if you want to change it. If you 
want to adjust the timing, click on the 
second arrow and move it. 

Pull down another track and select 
"object," Now load the 'TDesktop" 
brush. Using the same technique as 



the "VIDEO" brush, make "Desktop" 
appear from the left side,(after the 
"VIDEO" object starts moving). Then 
move it towards the right so it slops at 
the same time as "VIDEO", spelling 
"Desktop VIDEO." By trial and error 
you should be able to make it appear 
as if the word "desktop" pushed the 
word "VIDEO" to the right. 

We're almost ready for the Amiga 
logo. Remember, the logo has a 
different palette than the other two 
objects. If we were to introduce it 
suddenly, the other objects would 
change their colors because of the new 
palette. What we need to do is stamp 
the objects, copy them into the 
background, (which we created with 
the same palette), then make the 
objects disappear before we introduce 
a new object and its palette. 

Make the Amiga logo appear centered, 
just off the top of the screen, immedi- 
ately after the other objects dissapear. 
Then move the logo into position just 
above the words "Desktop Video." 
Add another track to the scene, this 
time a foreground track. Pull down an 
effect box and position it so it starts 
simultaneously with the appearance of 
the Amiga logo. Make this a "cycle 
colors" effect, selecting the colors in 
the checkmark to cycle (I used 1-4). 



Bring the end of the effect to the end 
of the scene. Press Amiga-k to play 
the scene and watch what happens! 

I added a few touches to end this 
scene smoothly. First, 1 wiped the 
background from left to right, replac- 
ing the colored background but 
leaving the Amiga logo. Then I faded 
the foreground and background to 
black, ending the scene (See figure 2), 

Of course, there's a lot more to Deluxe 
Video including the ability to animate 
an object as it moves, size an object, or 
even use a special text which can be 
rotated 360 degrees along three axes. 
Add music tracks and digital sound 
effects and you'll have an even belter 
impression of this powerful and fun 
program, I recently had the opportu- 
nity to attend a demonstration of two 
soon to be released programs from 
Electronic arts which will also sup- 
pliment Deluxe Video: Deluxe Produc- 
tions (which I have previously referred 
to as Deluxe Titler) and Deluxe 
Photolab, a combination HAM paint 
program and image processor. 

Next time we'll continue our video 
using the Director — a programming 
language similar to Amiga basic, but 
with a number of video control 
commands, 

•AC. 
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The Hidden Power 
Of CLI Batch File Processing 



Icons are great, and the Amiga's four- 
color Workbench is really the best I've 
seen. Remember the first time you 
used your Amiga? What powert The 
Workbench, however, is only the 
surface; the Command Line Interface 
(CLI) has even more power. CLI 
allows you to see files and directories 
that don't appear on Workbench. 

To varying degrees, we all use CLI. 
Some of us just use a few commands 
like Dir, List, Copy, Format, and 
Diskcopy. Some of us have set up 
virtual drives such as ASDG's Recov- 
erable RAM Disk, or collected CLI 
Shells and dozens of PD commands 
and programs which we access 
through CLI. Even if you very rarely 
use CLI, knowing how Amiga Batch 
files work can make your Amiga 
easier to use. 

A Batch file is basically an ASCII text 
file; the Execute command interprets 
each line as if it were a command 
typed on the CLI. Every time you 
boot up the machine, the Amiga uses 
a Batch file called the startupse- 
quence. That file is stored in a disk 
directory called the s directory. The s 
directory has a very special property 
under AmigaDOS; every time some- 
one uses the Execute command, Ami- 
gaDOS automatically looks for the 
filename after the word Execute in the 
s directory of the current Workbench 
Disk. It follows, then, that all Batch 
files should be stored in the s direc- 
tory of the Workbench disk with 
which you intend to use the files. 



By Joe Rothtnan 

Amiga Mouse Users Group A.M.U.G. 
BBS 516-234-6046 

Before I show you some sample Batch 
files, I would like to present a little 
tutorial on ED. You use ED, which is 
a IX)S command, to create Batch files. 
(Batch files can also be created using 
any word processor or text editor.) 
Everyone has access to ED. You can 
create a new Batch file with ED by 
typing Run ED SYS;s/filename. The 
ED screen appears wnth a cursor at the 
top and the message "Creating New 
File" at the bottom. If you use ED on 
an existing file, the ED screen has the 
existing text in the window when it 
opens. 



Even if you very 

rarely use CLI, 

knowing how Amiga 

Batch files work can 

make your Amiga 

easier to use. 



There are a few things you must know 
to use ED. When you enter a line of 
text into ED, you must hit return at 
the end of each line, because there is 
no word wrap. There is also no 
mouse support, so use the cursor keys 
to move things around; use the 
Backspace and Delete keys to edit the 
text. Press ESC, Q, and Return to quit 
without saving; press ESC, X, and 



Return to save and quit. The bottom 
of the ED screen is the command line, 
where special messages appear. 



Format Batch File 

Let's try our first Batch file. Here are 
the ground rules for copying the 
examples in this article: upper and 
lower case letters are not important, 
but spacing and spelling must be 
exact. 



Batch Disk Formatting 

Everyone formats disks, and there are 
several ways to do it. Workbench 
allows you to click on the disk and 
select Initialize from the disk menu. 
That's easy, but if you want the disk 
to be named anything other than 
Empty, you will have to use the 
Rename command on the Workbench 
menu. And if you don't want the 
trashcan, you have to delete it from 
CLI. Obviously, you don't have a lot 
of control when you use Workbench to 
format disks. 

On the other hand, CLI allows you to 
control everything, but makes you 
type a very long command. Let's say 
I want a disk to be formatted in drive 
DFO: without the Trashcan, and I want 
it to be called PDGames. Here is the 
CLI command to do that: 

Format Drive DFO; Name PDGames Nolcons 

That's a lot to type just to format one 
disk, and if you are not using a CLI 
Shell, you will have to retype it every 
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time you want to format a disk. You 
could, however, make up a Batch file 
to format disks for you. Create a file 
called Format stored in the s /directory 
of your Workbench disk. Since you 
intend to use the file to format many 
disks, the name you may decide to use 
is "Empty." The Batch file must 
consist of the following: 

Format Drive DfO: Name Empty Nolcons 

There are three problems with using a 
Format Batch file like the one above: 
1) it always makes you format the disk 
in the DFO: drive; 2) it always names 
the disk Empty; and 3) it returns an 
error message from EXDS, 'Tormat 
failed retumcode 20," even though the 
disk is formatted properly. The error 
message comes up because of a minor 
difference in the way AmigaDOS treats 
Batch files, as opposed to how com- 
mands are actually entered at the CLI 
prompt. (I don't know exactly why it 
happens, but I do know what to do 
about it.) 

Let's solve those three problems. We 
can make our Batch file format the 
disk in any drive, even a hard drive; 
we can make it demand that we give 
it a drive to format the disk by having 
it give us an error message if we 
don't; we can make it accept a 
different disk name from CLI, and call 
the disk Emp>ty if no name is given. It 
sounds as if we will need a huge 
Batch file, but these "features" require 
only a three line Batch file: 

.key Drtve/a,Name 

Faikjt 25 

Format Drive <Drive> Name 

<NameSEmpty> Nolcons 

The .key statement must always be the 
first statement in the Batch file. Just 
keep that in mind if you decide to add 
anything to this file, or to use a .key 
statement in another Batch file. 
Drive/a require that parameter 
<Drive> always be present, or you will 
get an error message. Name is 



optional, and <NameSEmpty> estab- 
lishes Empty as the default name to 
use if none is supplied. Failat 25 
supresses the phony "Format failed" 
error message I mentioned before. If 
you prefer to have the trashcan on 
your disks, just leave the word 
Noicons out of the Batch file. 

Assuming that you called the Batch 
file "Format" and stored it in the s 
directory of your current Workbench 
disk, here is how to use it from CLI; 

Enter the command "Execute Format 
DFl; PIXiames [Return 1" to format a 
disk in DFl: with the name PDGames. 

Enter the command "Execute Format 
DFO: [Rctuml" to format a disk in 
DFO: with the default name Empty. 

As you can see, the Batch file called 
Format has given you as much 
versatility as typing the actual DOS 
command, without a lot of typing. By 
using the assign command, you can 
shorten the command even further. At 
the CLI prompt, enter "Assign x; 
sys:c/Exccute [Return]." Every time 
you type x:, the Amiga replaces it with 
sys:c/Execute; now all you have to 
type is "x: Format OR; PDGames 
[Return]" to format a disk in DFl; 
with the name PDGames. 



Batch Alarm Clock 

The Amiga comes with a clock that 
has a built-in alarm. The alarm clock 
is not very good; it is hard to set and 
makes the screen flash only once at 
the specified time. If you happen to 
turn away at that moment, you might 
miss the alarm completely. Try this 
Batch file: 

.key TlmG/a.Vefb,Noun 

.def Verti ■Do' 

.def Noun "Something' 

Woit until <Time> 

Echo "It's time to <Verb> <Noun>' 

Soy "It's time to <Verb> <Noun>' 



To test it, enter the following com- 
mand at the CLI prompt (substitute an 
actual time in 24 hour format for the 
HH:MM). 

Run E»©cute Atarm HHiMM (Return) 

The Batch alarm works best if you are 
running your system from RAM: or 
VIDO; because the Echo and Say 
commands must be loaded from disk 
when the alarm goes off. The preced- 
ing example uses the defaults estab- 
lished in the .def statements and 
statements, and your Amiga waits 
until the specified time and then sends 
this message to the screen, "It's time 
to Do Something." When you set the 
alarm, you can replace the <Verb> and 
<Noun> defaults with anything you 
want. The replacement text can be 
one word or a string of words. (Use 
quotes to enclose the string so Amiga 
DOS knows what to do about the 
spaces.) Here are two examples: 

Run Execute Alarm HH:MM Watcti TV 

Run Execute Atarm HH;Mt^ "Pk;k up' 
•ttie Kids' 

Because the Wait command will tie up 
its CLI until the specified time, you 
must "Riui Execute" instead of just 
"Execute" the Batch file alarm clock. 
The Batch alarm writes a temporary 
file to the t directory of the disk you 
are CDed to if you don't want the 
temporary file written to your disk CD 
to RAM: before using the alarm. For 
some reason, CD will not work 
between the .key statement and the 
wait statement. You don't have to 
worry about whether or not the t 
directory exists, because if it doesn't, it 
is automatically created. If you wish 
to check whether the alarm task is 
active in the background, you can use 
Status [Return] at the CLI prompt, and 
you will see one of the tasks listed as 
"Wait." If Status says that the Wait 
command is active in task 4, you can 
cancel it by using the command Break 
4 [Return]. 
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You can modify the Batch alarm to use 
the PD Beep command, instead of the 
Echo or Say commands. For that 
matter, anything can be tacked on 
after the wait command, allowing you 
to use it for fully-automated and 
unattended tasks. For example, you 
could have it run a terminal program 
which uses a script file to call an on- 
line service and capjtures some 
information at a specified time without 
any assistance! 



DiraU 

This next Batch file will allow you to 
print an entire disk directory listing all 
the files in all the subdirectories on the 
target disk. Call this one "Dirall." 
The Drive sp>ecifier is mandatory, but 
the <Dest> parameter will default to 
PRT: if no E>rive:Directory/ Filename is 
specified. 

.key DrVe/a.Dast Dlr > <DostSPRT:> <Drtvs> 
Opt a 



You can type either of these com- 
mands: 

Execute Ehrall dfO: [Return] 

Execute Dirall dtO: RomiDlrZero (Return) 
Type rtamiDifZero (Return) 



DCopy 

Let's make a universal Diskcopy Batch 
file that will work on one and two 
drive systems. Call it DCopy and 
store it in the s directory. (Please be 
careful when you try this example; 
don't copy over a disk you need.) 

.key From/a,To/a 

Dbkcopv DF<Fnom>: to Df<To>; 

Now try using DCopy with these 

commands: 

Execute DCopy 

or 

Execute DCopy 1 



You can use the .key to create an 

argument template and .def statement 
to assign a default parameter in Batch 
files of all kinds. If you forget which 
parameters you are supposed to enter 
at the CLI to activate one of these 
special Batch files, all you have to do 
is enter "Execute filename" (substitute 
the name of the Batch file for "file- 
name"). AmigaDOS responds by 
typing out an error message which 
names the parameters. 

Experiment — see if you can create your 
own useful Batch files, using the 
parameter substitution abilities of the 
Execute command, and pass them on 
to other Amiga users on BBSs and 
Networks throughout the land. 

•AC- 



MM 

'...it i« amall. injtalli wilh iuit ■ doubl*~click on *n icon. ..a 
walcome utility for Amiga uitrt.' 

-INFO magazin* 

'...Wllhoul a doubt, ths most Important program ttils monUi I) GOMF. 
All Amiga usen ars ticK and tired of losing running programs and 
data to th« dreaded Guru, and anytliing ttial can stop Itvis terrible 
syndrome deserves a round ot applause*' 

',..So if Gurus are getting to you, add GOMF to your Amiga 
environment and you can start saying goodbye to the QURU tool' 

-Commodore magazine 

Now GOMF is even better! 
Version 2,0 NOW shipping 

NEW FEATURES include: 

-Automatic removal of ALL errors (task field, OURU, etc) 

-Preserves low memory auto vectors. 

-NUKE ttioje pesky CANCEL requestors once and (or ALU 

-Eliminalo ANY task or device AT MTf TIME. 

-auto-configures for 98000/68010/88020. 

-CLI and Workbencti compatible. 

-Extensive, easy lo understand documentation. 

only $39.95 



New Products for All AMiS4S 



Deluxe MIDI interface 

limply th* lEtT tuil-l*tbir«>f Miai Inlirfae* «vtll«b)» Tgr Ihf AUIQA ICC/tOOO Fully cerr^sMbHMIi 
til proprimi tJ<Kl Ult lirlll MIDI lltndtrd «UlpUI, Only tht DELUXE MIPI INTERFACE orftri you: 
BEniAL PORT Piii-I*,ru. MrDi IN. Hlt)l TH«U. »nd Iv^o JWlTCHAflLE TWRU/OUU I Th!i It th* 
Qpllmgrn MnrnpuftU&n for tny«n» with m«tt than Dfti lynth ar oihai MIDI dtv^ct. No THRU on your 
■ynth(07 No proAltml timpty tup k twllcl* on thi Df Iuk« MIDI Inlirlic*. tnd woU eoifly THRU b«Hl 
tnciudii a fool ctbit, 1 y*ar wvrwiV 

Pl«Ai* Spieify modit IQC/HOO ,„^, *..,... .......*...t... tM 



TTL Hi-res Monitor Adapter 

Fbr lh« AmiSK iaonDDO/lOOd ngg* Into nasi port rorUtTPACRHPfllehtr-ln* hlQh rtioiulian 
fnonoehromi ytdio oulpul Pirfict lor HI-nE4 QRAFHICi, W0RDPR0CES3INQ. CAO. DESKTOP 
fUBLIIHINQ, BUSlNEtS, tlQ. ANY ippllGtIlon In KNY r««dMlon la BHARPfR »/i4 CtEARER wlffttt* 
TTL Hl-r*t MDhlLor Adtpur Pirf isMor ui« vtrttti th« low-coiUund»r tWO} CommoiJWf n01 monitof 
or Monitor ID lnc1gd*« atty iniltiitiion iniirueiiont, t cut. with ■ itMcUl H<-Rii WorlSinch font w>d 
ROe pan pait-thiu (■ iaog HqH, monllor may &■ mod ilmutanflouiJy}. 1 y«v wuTBrrty. 

(Monilor noi Intlu4t4)i *..,.., ^.„„.. .,.„„. ,.„ tl9.l5 



Light Pen 



AN prpdueti Bri NOW IHIPPtNai Pl«i*t m«X« oriiqu* ei manty otati paytbit lo: 



#120-1140 Austin Ave. Coquitlam, BC Canada V3K 3P5 
Phone ^gQ4] 942-4577 Dealer Inquiries Invited. 

All «rdin MM M (Hppmg. Al pr»M In LKt 
Ordir by phonal V1»A. Muttrewd, AMCXwtKom*. 
U.S. crd«n idd 13 hvKflIng tn. 

AMlflAII i (•■lllliia Ilt4l«t(h •■ Ctiitii*-t-JI,«l|t. Ht 



Doilgnad to work vrith ANY Ajnlg* program, Ihi UQHJ PEN and DRrvEA Ulovrt uti of boih your rnouii 
And t pro-quiliryUOHT PEN ror lh« ultimo* !n prociilon giitphke«. P«r1tcUorPAJ^fT1NQ, DRAWINQ, 
fraahifld SKETCHING. CAD ind virtutlly ALL othar AMIGA progrtmi. Soliwar* fitturit Includa: 
•Ingli-pival pnciilon, vArlBl}li lanilDvlly. ZQDM modi, budon losgla, «l<. Includat miAnU Sytttmi' 
OT-iMA tiigh qutllly Two butlon HQhtptn M4a o/m&ts^ssfV.- VAila luppliai taut, wall kito 
Includi i h«ndy PEN-HOOKUitt tltuha* ttaily tayour monllot tahotd th« AMiOA UOhTMNWtwn 
(lot In uiil 
<f 1(0/1000/ a 600} ,....,......,., tUi.ll 



Amazing Computing V33 ©1988 



37 






A Conference with Eric Grainam 



"■■>-^'i«i.,*V« W-'WWK-«V>-''''V' ^yj-x.-'/- ■"■ f/Vfffff^<^'- ''f f''''.f ff^f.-^ f f/ f 



/TffAV'f- ffftjrt. • 



f'Ji/'v V/V'f^ 



Edited by John Foust 



This is a transcript of an online, elec- 
tronic conference with Eric Graham, 
author of the Amiga modeling and 
animation programs Sculpt 3D and the 
upcoming Animate 3D. 

The conference took place on Novem- 
ber 18, 1987, in the Amigazone's 
weekly Wednesday night Graphics & 
Video slot. Other conference guests 
included Ken Offer of Byte by Byte, 
who had two winning entries in the 
BADGE Killer Demo contest. 

The first portion of this transcript 
includes the opening remarks and a 
moderated question-and-answer 
portion. Eric Graham uses the handle 
(♦ERICG) and Ken Offer is (»KEN). 
The comments of other participants are 
prefaced with their handles. 

(CBM'HARV) Welcome to our 
Wednesday night graphics and video 
conference. Tonight we have some- 
thing special for you. Our special 
guests are Eric Graham, author of 
Sculpt 3D and creator of the "Juggler" 
animation, as well as Ken Offer, the 
creator of "Kahnankas" and other 
incredible Sculpt 3D animations. Eric, 
let's start with you. How did you 
come to the Amiga? What is your 
general background? 

(•ERICG) OK. I wrote a ray tracing 
program in 1966, but there was no 
good computer to run it on. The only 
machine (the biggest in Europe) took 
many hours to make an image, and I 
had to print it out on a teletype. 80 
by 66 pixels! I got the Amiga a year 
ago. It was the first machine with 
good enough graphics to do justice to 



ray tracing. 'The Juggler" was 
produced in about a month, and on 
December 26th, I started writing Sculpt 
3D, The difficult part was the interac- 
tive interface. It was finished in 
August, and because I immediately 
started on Animate 3D, I haven't even 
had enough time to play with Sculpt. 
Ken has had all the fun! 

(•KEN) Sure! And I love evoy 
minute of it! 

(CBM'HARV) Thanks Eric, 

(CBM'HARV) Ken Offer? Do you 
care to tel! us a little bit about yourself 
and your Amiga work? 

(•KEN) Well, I am also one of your 
first Amiga owners, crazy about this 
machine from the start. My main 
interest in computers is my first love: 
art, 

(CBM»HARV) Ken, can you name 
your Amiga animations for folks here 
who might not know which titles you 
created? 

(•KEN) I work for Byte by Byte, so 
my opinions are totally my own. My 
animations are the "Kahnankas," the 
"RotAmiga," the "BoingMachine." I 
have done the sound upgrade for 
Movie, and new versions of all the 
animations currently exist. 

(CBM»HARV> We'll be uploading 
"BoingMachine" into the Club library 
tonight. Thanks, Ken. 

(•KEN) Great. 



(CBM»HARV) Okay folks, any 
questions for our guests? Let's take 
them one at a time, please. 

(CBM»STEVE) Eric, have you consid- 
ered adding texture mapping for 
surfaces in Sculpt 3D? As in having 
an IFF picture defined and telling 
which object you'd like it mapped to? 

(•ERICG) Yes, we should have 
texture mapping available soon. The 
principal difficulty is the user inter- 
face. How do you wrap King Tut 
around an elephant and know what to 
expect? We'll have a good interface 
soon. 

(CBM»STEVE) Heh, heh. Under- 
Stood! Thanks! 

(JRH) Eric, are you using the ANIM 
standard or adding to the standard for 
Animate 3D? 

(•ERICG) Yes, we use the ANIM 
standard, but have our own op-code. 
It will be made public as soon as it is 
frozen. 

(GSARFF) I was just wondering 
about the Movie utility. Why does the 
disk stay spinning and the light on 
when the animation is running? 

(•ERICG) It seems to be a bug in the 
Manx C compiler overlay system. It 
doesn't do it on a hard disk. I will try 
to find a workaround for it. 

(ROGER'S) Mr. Graham, will Sculpt 
3D and Animate 3D support the 
MC68020 and 68881? 
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(»ERICG) Yes and no. The standard 
version of Sculpt uses the fast floating 
point Hbraiy functions for speed, but 
we have a special version that uses the 
'020 and '881, and it is FAST. There 
will also be a version for Animate. 

(SWALLOW) Could you list some 
specifications on Animate 3D as 
compared to Silver and the current 
version of Movie? 

(*ERICG) Animate is fully interactive. 
You use the mouse to design motion 
paths which can be hierarchical 
(wheels within wheels). Also, you can 
perform key frame animation. Unlike 
Movie, the whole process of generat- 
ing an animation is done with one 
mouse click. No script files needed! 
It also has all the features of Sculpt 3D 
so you can design really complicated 
objects, not just spheres and other 
simple shapies. 

(CJCARTER) Are there any plans to 
make an ANIM player that will allow 
user input? 

(•ERICG) Not at this time; we seem 
to fill all available time, so there isn't 
enough to allow the possibility of 
much useful interaction with a movie. 

(D J J AMES) Ken, where did you come 
up virith the name "Kahnankas?" I 
have a hard time spelling it. 

(•KEN) Well, I really did not know 
what those things were called. I used 
to have a set as a kid. So I came up 
with a name that sounded like what 
they sound like. By the way, we have 
a new sound version of it that clicks. 



(CBM* STEVE) Ken, were those 
animations designed using Sculpt 3D 
and Movie, or did you use a prere- 
lease version of Animate 3D? 

(•KEN) Yes, I made them totally 
through Sculpt 3D. I animated them 
through the script command system. 

(ROGER»B) Eric, is the blitter used 
much, and how much memory is 
required? 

(•ERICG) The blitter is used mostly 
for fast update of the Tri-View. Both 
Sculpt 3D and Animate 3D will take 
advantage of all the memory you 
have. Sculpt 3D will work on 512K, 
but really needs 1 meg. Animate 
NEEDS 1 meg. 

(SWALLOW) Ken, what is the 
"sound" upgrade for Movie, and has it 
been made available yet? 

(•KEN) The addition of sound is done 
in a similar manner to the PILBM 
command file. An additional parame- 
ter is given to Movie to specify this 
file. The file contains a list of IFF 
sounds, and a description of how to 
play those sounds. Foreground and 
background sounds are defineable. 
The new version of Movie is called 
"NewMovie" and is available on the 
"Sculpt_Animl_w-sound" and 
"ScuIpt_Anim3_w-sound" disks, just 
released into the public domain. 

(WALRUS) Where can I get a copy of 
"Kahnankas" that clicks? That's the 
only thing that I thought was missing 
from a fantastic demo. 



(♦KEN) We are sending the disk to 
Harv. Also, I will be passing it out to 
members of our local user group and 
probably uploading it to the nets, 
along with documentation. 

(AMICUS) I have it, so I can upload 

it... 

(CBM'STEVE) First, thanks to both of 
you for being here! I love Sculpt 3D! 
Here's the question: Eric, how do 
Sculpt 3D and Animate 3D interact? 
Or do they? Is Animate 3D a stand- 
alone package? 

(•ERICG) Animate 3D requires Sculpt 
3D. The first thing that you do is 
merge them together. Then you have 
one (big) program that combines all of 
Sculpt's features with the ability to 
interactively design animations. 

(CBM*HARV) Eric, can you explain 
what "merge together" means? 

(DJJAMES) Merge them together— 
what a great idea. 

(•ERICG) Both programs consist of 
lots of cooperating modules, so the 
merge is easy. 

(DJJAMES) Eric: I'm not familiar 
with J compression. Can you explain 
it briefly? If not, just say so. 

(•ERICG) It is an adaptive system 
that looks at the images and chooses 
compression schemes that suit the 
data. That way, you can squeeze a bit 
more compression and a bit more 
speed on playback. 



(amtinvei) 
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(OJSANDS) Eric, are there constraints 
on the length of an ANIM animation? 
How long is possible? 

(♦ERICG) It is only limited by the 
amount of RAM. Currently, if you use 
floppy disks, that limits you to 880K. 
We must make it possible to do multi- 
floppy ANIMs. 

(ROGER*B) Mr. Graham, how many 
bitplanes are possible, and what is 
next after Animate 3D? 

(♦ERICG) HAM uses 6 bitplanes; that 
is all the Amiga can handle. More 
bells and whistles? What do you 
want? Texture mapping is on the top 
of the list. 

(•KEN) Sculpt 3D can do 24 bitplanes, 

by the way. 

(WALRUS) Will multi-floppy ANIMs 
be implemented any time soon? 



(*ERICG) Let me know if you are 
ready for them! Not difficult, just give 
me a day of free time. 

(*KEN) Marcus (a co-worker of mine) 
and I arc thinking about how lo link 
animations. 

(AMICUS) I think the splitting of 
animation files is an important 
problem that Aegis hasn't really 
addressed. 

(AMIGA»GREG) How long did it 
take to generate "Kahnankas" on a 
68020? 

(*KEN) About "Kahnankas"— about 
six hours per frame and a total of 16 
frames on a 68881/68020 without 32 
bit memory. 

(CBM'HARV) Eric, do you have a 
release date for Animate 3D yet? And 
what price? 

(•ERICG) Real soon now. Animate 
3D will list at $149.95. 



(AMIGA*GREG) How in the world 
was the banker lamp made in 
"Kahnankas"? And how long? 

(*KEN) The lamp was easy. A couple 
of mirror cylinders and a spin or two. 

{CBM*STEVE) Ken, any general tips 
on animation for us novice animators? 

(AMICUS) Ken, I'd love to hear more 
about your techniques for scripting 
animations for Sculpt 3D sometime ... 
even if Animate is coming soon. 

(•KEN) General tips ... Well, I can 
name quite a few, and maybe I should 
write an article on it. It is a big 
subject. A little long for this confer- 



This entire transcript is Cojnfright (c) 1987, 
the People/Link AmigaZone and may be 
reprinted in part or in whole onlt/ upon receipt 
of express written permission to do so, 
Corttaet CBM'HARV on People Link for more 
information. 



TxEd Plus,., All the speed and simplicity of the original TxEd, Plus. 



Modular software is coming. With modular software, different 
programs talk to each other using a common macro language. 
Apple Computer, Inc. has started a software division focusing 
on modular software, and Microsoft Inc's Bill Gates has been 
talking about it. Modular software lets "multitasking" mean 
more than just running two programs at the same time; you can 
run programs together, doing more than each program can do 
alone and letting you pick exactly the pieces you want to use. 



O Fully configurable menus and keyboard 

O Powerful command line language, uses 

the AREXX macro processor. 

O Includes functional AEEXX demo 

O Many other new features. 

OUsesARPVl.l 



On the Amiga, modular applications are more than just next year's 
dream. They're available now, with two of the cornerstones ready 
to go. TxEd Plus, the text editor, and AKEXX, the macro processor. 

Even without the AEEXX connection, TxEd Plus is the text editor of 
choice for the Amiga. With AREXX, TxEd Plus becomes more than 
just a text editor. The configurable menus allow you to create 
customized applications such as order entry systems, and that's 
barely scratching the surface of the possibilities. 
We don't even know what the limits are yet. 

Developers: find out about AKEXX! The window is wide open. 
Users: demand AREXX capability in your software. You can get 
it now on your Amiga, or wait till next year, on a McClone. 



TxEd Plus $79.95 
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Amazing Computing 

Catches up with 

Perry Kivolowitz, President of ASDG Ltd. 



by Ed BercovUs 



Perry Kivolowitz has been a major 
figure in Amiga user and developer 
communities since the earliest days of 
the machine. His company designed 
memory boards and card cages for the 
AlOOO. In early 1988, ASDG will 
release two new, innovative products. 

The first, the 2001, is an expansion box 
for the Amiga 1000 (pre-summer 
release.) It will permit nearly full- 
functional equivalency to the 2000, 
with expansion slots for old and new 
Zorro cards, as well as IBM-AT 
standard cards, a co-processor slot, 
space for internal hard and floppy 
drives, and a 200-watt power supply. 

The second product, planned for 
release in April, is the Satellite Disk 
Processor (SDP). This intelligent 
controller will support both SCSI and 
ST-506 drives. It will contain an 
onboard 68000 processor with 51 ZK of 
cache RAM, and promises a multi-fold 
increase in hard disk input /output 
over any other Amiga hard disk 
currently on the market. AC talked 
with Perry about these products, other 
software products, and the early days 
and future of the Amiga. 

ACi Perry, with your articles in 
Amazing Computing, your active 
participation in major electronic networks 
like Usenet, CompuServe, and Plink, and 
your presentations to various users groups 
and at shows like AmiExpo, you've become 
rather a ivell-known figure in the Amiga 
community. How do you feel about this 
fame? 



PK: All of this notoriety has just 
popped up on me. Favorable review 
by peers is an extremely strong 
motivator. I was very heavily in- 
volved in the Unix environment — 
publishing papers and attending Unix 
conferences — and never managed to 
get any closer to the inner circle than 
the outer fringes. It was very frustrat- 
ing because I spent years working on 



when people come and say, "You did 
a good job. Perry." That has given me 
a tremendous feeling, both personally 
and professionally. 

ACi I'm always fascinated by people's 
backgrounds before becoming involved 
with the Amiga. What was your experi- 
ence? 




I don't think 
manufacturerg should 
be m business strictly 
to make money if it is 
done at the expense 
of providing service. 
If you can't do both 
together, you 
shouldn't be 
in business. 



it, while overnight I became a well- 
known personality in the Amiga 
world. That was a very strange ad- 
justment. The novelty, of course, has 
passed, and I am still me. What gives 
me a great amount of pleasure is 



PKi I started with computers when I 
was about 10. There was a guy, who 
was nine years older than me and a 
friend of my older brother, who, when 
he was in high school, would be 
taking apart IBM machines and 

(continued) 
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putting them back together differently, 
but better than they were originally. 
He introduced me to the world of 
computers. 

So from 10 years old that was the 
thing for me. I started reading all the 
books I could find. I didn't have a 
computer or even know anyone who 
had a computer. I had to wait until I 
got to high school until I could even 
get near a computer. And that wasn't 
even at my high school; I had to take 
a bus across town to another school 
that had an IBM 1130. It had an 
amazing 4K of memory. I had to beg 
and bribe the other students to get any 
time at all on the computer. We did 
things like writing programs that 
moved hard disk heads around, 
thereby resulting in various types of 
radio frequency interference which 
would cause varying sounds to be 
emitted from an AM radio. By 
controlling the movements and thus 
the sounds, we were able to produce 
our own "songs." 

When I went to university, I found the 
undergraduate program lousy. The 
staff there basically considered me a 
hacker. 1 was a necessary evil because 
if hackers didn't exist none of the 
projects for their grants would get 
done. But to them, a hacker wasn't a 
theoretician or an academic. 

Graduate school was where I learned 
why everything works the way it does; 
it was where I got my theoretical 
foundation. Once you know the 
theory, it allows you a repertoire of 
solutions broader than any hacker 
could have in his lifetime. A theorist 
by himself is useless, a hacker by 
himself is of limited usefulness, but 
put the two together and they can't be 
stopped. Hacking is great. You can't 
have a computer industry without 
hacking, but you can't have a com- 
puter art and science without theory. 

So after graduate school, I wanted to 
get a steady job, so I went off to 
Wisconsin and worked for a company 
there as the Unix software products 



manager. Unfortunately, there were 
no Unix products, so I got to start the 
department. I should have known 
there was trouble coming when they 
said, "Before you start the department, 
there's a few things we want you to 
do." It turns out that they had sold 
software products two years before, 
but had never delivered. So I spent 
nine months doing those products to 
get rid of their backlog. Then I started 
to put together their department. It 
turns out that they weren't really very 
interested in having a Unix software 
department. So I left. There was a 
parting of ways, and I came back to 
New Jersey. 

AC: So this was when you started getting 
involved with the Amiga? 

PK: Yes. After returning from Wis- 
consin, I was getting real "antsy." I 
was about to buy a Macintosh because 
I was saying, "I'm getting into busi- 
ness for myself. I hate working for 
other people. I'm going to start 
writing software. I can do this just as 
well as anybody else." 

Then I got a call from a friend (Rick 
Sperenbauer who later designed the 
Ameristar Ethernet board) who said, 
"Did you ever hear about an Amiga?" 
So I started getting magazines and 
became the enemy of everybody I 
knew for a few weeks because every 
time I saw somebody with a magazine 
that had something to do with the 
Amiga, I would make it disappear. I 
needed the information. I was 
frenzied. 

I got my Amiga in October 1985 on 
the first day they were available. I 
drove from New Jersey to the Eastern 
tip of Long Island and paid full list 
price (and to find out there was 
another store selling them the same 
day not more than 2 miles from my 
house). 

I got half a meg of RAM, one disk 
drive, but I had to use my TV, instead 
of a monitor. I had to sit with the 



whole Amiga in my lap because my 
TV was one of these big jobs and I 
had no desk at home. All we had was 
Boing, Kaleidoscope, and Roboctty to 
watch. You would be surprised [for] 
how many hours we were happy 
watching those. 

At that time, I was always on Usenet 
as a Unix hacker, and, at that time, I 
put out the first public domain 
program for the Amiga on a major 
public network. This was the first 
program I wrote for the Amiga. It 
was a 3D animation of one of those 
kinetic desktop toys with silvered balls 
bouncing off each other in a pendulum 
frame. [Editor's note: See "Balls" on 
Fred Fish Disk #1.1 

There will always be a romantic 
attachment to the early days of the 
Amiga. Eric Lavitsky, my partner and 
Head of Technical Support Director at 
ASEX], is one of the most unsung 
heroes of the early days of the Amiga. 
He started the Amiga Usenet group. 
He and I went to Connecticut, New 
York, New Jersey, Delaware, and 
Pennsylvania — we went everywhere 
showing Amigas. We were among the 
few people who had Amigas and 
knew what it was. We went to Amiga 
groups all over the place showing 
people the Amiga and making the 
early converts. 

AC; You have developed a reputation as 
always being willing to help anyone, from 
a beginner to someone who is very 
experienced and is having a problem. Do 
you have a particular philosophy in this 
regard? 

PKt Conveying information to other 
people, and having them learn it and 
understand it, is as satisfying as 
having someone come up to you and 
shake your hand and say, "That was a 
great program that you wrote." It 
turns out that a lot of people are 
afraid of computers and they don't 
understand them. 
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Computer programming is really more 
like learning to navigate. If you're 
good at giving somebody directions to 
get (irom one place to another that 
they've never been before, then you 
can be a computer programmer. 
Because eifter all, what is the com- 
puter? The computer is a naive 
traveller, and you set it upon a course; 
you're its navigator. If your directions 
are good, it gets where you want it to 

go- 
People ask me, "How can I learn 
about computers?" I'll tell you how I 
learned. I had an interest in Unix and 
3 curiosity, so I kept asking questions. 
Luckily, there was a person around 
who was a Unix guru already. He 
was great. His philosophy and 
attitude towards people who had 
questions was to give everyone a 
budget of dumb or repetitive ques- 
tions. If you were under budget, he 
would be real glad to answer you, 
even if you asked the same dumb 
question five times. But as you started 
using up your budget, he would give 
you less and less information, forcing 
you, if you were really interested, to 
find the answer out on your own. 

So after a while I used up my budget 
of dumb questions, and I was given a 
stack of source code about an inch 
high and was told, "All the answers 
are in here. If you have any more 
questions, look in here," So I took the 
source code home and read it for days 
and days and days and weeks and 
months till I learned it. 

So how do you leeun something? Find 
a guru and use up your budget of 
dumb questions. After that, it's up to 
you. You've got to take the initiative 
to find the information that's out 
there. It's up to you to get it. 



AC: Chie of your most zveU-known 
products is VDO:, the Recoverable RAM 
Disk. Could you tell us a bit about its 
development? 



PK: People tell me I don't write code 
like other people do. For example, the 
Recoverable RAM Disk I started 
Thursday night and finished Friday 
night. It would have worked the first 
time except every time 1 opened it 
directly, it worked great, while if I let 
AmigaDOS open it, it crashed. 1 was 
tearing my hair out and ended up not 
sleeping from Thursday to Sunday. I 
started looking at my source code and 
finally decided the problem wasn't 
there. 

Then I started looking at the assembly 
language output of the compiler. I 
was using a really early version of 
Manx. I saw an instruction that was 
off by one bit. I changed it in the 
assembly language and it worked! 

The next day I was so mad, I called 
up Jim Goodnow of Manx at home, 
and I started screaming at him about 
what happened. His response was, 
"Oh yeah, I know about that problem. 
That was fixed weeks ago. You 
shouldn't be using that version of the 
compiler for developing." And, of 
course, he was right. Even so, I was 
still so mad that I yelled at him, 
"Thanks a lot and have a good day," 
and hung up. This was in September, 
1986. 

The reason I wrote the Recoverable 
RAM Disk wasn't my idea. I heard a 
rumor that another hardware company 
was doing one, and I said to myself, 
"Uh oh, we're going to go out of 
business unless we have one." So 1 
wrote it, but the company who I 
heard the rumor about didn't get their 
RRD out until mid-1987. Originally, it 
was proprietary (i.e., we only gave it 
to customers who bought ASDG 
hardware). But I had made a promise 
to myself that someday I would make 
it available to the whole Amiga 
community. 

I'm really glad I did because that, in 
and of itself, gave me the personal 

satisfaction far beyond anything in my 



history of being involved with com- 
puters. It was something, for the first 
time, that I wrote that thousands of 
people were using, and they liked it. 
Every time the RAM disk recovers, I 
still think it's magic. 

The public has responded — ^we've got 
400 people who have sent in their SIO. 
If I had to do it over again, maybe I 
would have made it a commercial 
product. However, it certainly 
wouldn't have earned ASE>G the 
positive notoriety that we have 
received, 

AC: VDO: was released as very low-cost 

shareware. You've recently developed a 
commercial product, FACC, a floppy disk 
caching program. This product is non- 
copy-protected, is being sold at a low cost 
with an excellent price-value ratio, and 
has a policy of free, lifetime updates. In 
spite of this approach, FACC has been 
widely pirated. What's your response to 
what is becoming a major problem in the 
Amiga community? 

PKi We are taking a novel approach 
with the piracy issue. Some people 
say pirates should be sued or put in 
jail. Some pirates are just "collectors," 
and there is nothing you can do about 
it. However, for most people, there is 
a legitimate need to determine 
whether or not you're going to make 
an informed purchase — whether or not 
you're going to get quality. More 
consumer activism is what I think is 
the answer to piracy. I also think that 
if we don't do something about piracy 
on the Amiga, because of the enor- 
mous potential of the machine and the 
expandability of the machine, the 
software industry will cease to exist. 

AC; I'm not sure I'm following you. 
Could you elaborate? 

PKi Software piracy has always been 
a part of the industry. In the old 
days, a modem ran at 300 baud and a 
disk held 200 or 300K. So piracy was 
a self-limiting thing because you just 
couldn't do it fast enough. 
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The Amiga is one of the most 
enormously powerful machines of any 
sort. You can put a 9600 baud modem 
on it, you can put 8 megabytes of 
memory on it, and you can add 500 
megabytes of hard disk. 

Now there is a central chain of pirate 
bulletin boards that runs in an organ- 
ized fashion, feeding each other at 
9600 baud. They, in turn, feed state- 
wide boards who, in turn, feed smaller 
city and town boards. There is a 
whole illegal and illicit distribution 
network. The self-limiting factors of 
the old days are gone. 

In the early days of the Amiga, the 
people who bought the machine 
weren't, by their very nature, the type 
of people who would pirate. They 
were the most bizarre collection of 
people ever imagined buying Amigas: 
video junkies, computer junkies, and 
nobody in between. Now, with the 
500, the general public — those people 
who had 450 disks for the 64 and 
hadn't paid for any of them — are now 
coming to the Amiga. The future of 
software production for the Amiga is 
in very serious danger. 

AC: What do you see as the answer to 
the piracy problem? 

PKi Recently, on a public conference 
on People Link, I proposed a contract. 
For the software developer and 
distributor, there would be four 
responsibilities and one right, while 
the buyer would have four rights and 
one responsibility. 

The only responsibility that the buyer 
has is to pay for the product, while 
the only right the developer/distribu- 
tor has is to be paid for his efforts. 
Apart firom that, the providers of the 
software are entirely beholden to the 
buyer. The buyer has a right to get 
his money's worth, a right to receive a 
quality product, a right to informative 
and accurate information before he 
makes a purchase, and a right to 
service and support on the product he 
has bought. 



On the converse, the producer has the 
obligation and responsibility to fulfUl 
the buyer's rights. However, if you 
take away the one right that the 
producer has, then it's like sawing off 
all four legs of a chair — the entire 
industry falls down. 

And who is hurt in the end? Cer- 
tainly the small producers will be 
devastated. The big producers will 
also be hurt — but there you're talking 
about a less well defined corporate 
entity, but it still affects individuals, 
even within a big company. But 
certainly the consumer will feel the 
impact if there's nothing good out 
there. This will happen if there's no 
incentive to produce good software. 

And here's another interesting observ- 
ation. Piracy favors the producers of 
junk, because the people who produce 
junk and sell it didn't put a lot of 
effort into that project. So any money 
they get back is all gravy. For the 
people who produce quality, it doesn't 
come free, because you've got to 
spend time to produce quality. They 
will not recoup their investment, and 
they won't do it again because it isn't 
profitable. So, in the end, it isn't 
profitable to produce quality; it's only 
profitable to produce junk. 

A lot of people ask, "What should we 
do about pirates?" My opinion is that 
we should increase people's aware- 
ness, let them know the consequences 
of what they are doing. This also 
means not only increasing the aware- 
ness of the consumer so that they 
don't pirate but also increasing their 
awareness so they demand service. 
They are entitled to it because they 
paid their money. I don't think 
manufacturers should be in business 
strictly to make money if it is done at 
the expense of providing service. If 
you can't do both together, you 
shouldn't be in business. 



AC: On the subject of service, there is a 
perception among Amiga consumers that 
ASDG offers both service and quality in 
their hardware products. At the same 
time, however, the comment is often made 
that your prices are high in comparison to 
similar products. How would you respond 
to this complaint? 



PKs There are some other companies 
that do things that, quite frankly, we 
would never have thought of. We just 
don't know how to run a business that 
way. Our stuff always seems to come 
out more expensive than everybody 
else's. Our training is to produce 
quality stuff, as good quality stuff as 
we can produce. 

Our background before coming to the 
Amiga was in the design of high- 
performance Unix workstations. When 
somebody spends $400,000 on a 
purchase, they don't want to hear any 
excuses — for that amount, they expect 
the equipment to provide the services 
they require and for which they paid. 

In the Amiga marketplace, we believe 
the consumer is unbelievably unde- 
manding. They are being abused 
heavily, and nobody bats an eyelash. 
I see a lot of companies in the Amiga 
marketplace who don't share that 
opinion. I think the Amiga consumer 
is being far too passive. 1 can't tell 
you how many times I've heard a 
consumer say, "1 needed product x, so 
on July 5th and 1 ordered it. Today is 
July 9th and I got it and now I'm 
really happy." But he ordered it July 
5th, 1986 and he got it July 9th, 1987! 
It took him a year to get it and he's 
really happy!? Or "I'm happy now, 
but I had to return to product seven 
times." So because of the shipping 
costs, he has had to pay double what 
the product was worth. I don't buy 
that. 
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The Amiga represents to us the first 
opportunity where we could manufac- 
ture our own design. So we got into 
it wholeheartedly. ASDG was started 
on my entire life savings. We are now 
only doing Amiga products. The 
things that we were doing before, 
we're not doing any more. I think a 
lot of people will say about ASDG that 
the company is run the way they 
would rim the company. That's at 
least what I would hope they would 
say, and they are exactly right. 

The way we do it is quality first. If 
it's not high quality, we won't do it. 
If it's not high quality, we won't sell 
it. And if it's not high quality, we 
won't put our names on it. And that's 
it. That's first and last and only. 

That has some secondary effects, in 
that our stuff has to be a little more 
expensive. We face very fierce 
competition from people who provide 
inferior products and even dangerous 
products. By and large in the Amiga 
hardware market, people out there are 
producing good stuff. Some are 
cutting a few comers. Some are 
cutting no corners. We cut no corners. 
We don't know how; that's not what 
our training is. We don't do it. But 
there are some companies that cut 
comers that shouldn't be cut. 

AC: Could you expand on that comment? 

PK: They produce stuff which is 
dangerous and that will blow up 
machines, especially on the 500. You 
will see 500s starting to blow up or 
smoke rising from them. I mean that 
seriously. The 1000 is one of the most 
forgiving machines you can imagine. 
It has an 8 amp power supply, and the 
Amiga consumes 2.5 to 3 amps. So 
you have 5 amps of slack. The 500 
consumes 4,5 amps, and the power 
supply is 4.5 amps. There are some 
companies that are selling internal 
boards that consume 2.5 amps. So 
you're talking about putting 7 amps 
on a 45 amp computer. 



And then they say they guarantee they 
have the best stuff. It's false. It's not 
fair to the consumer, and it's not fair 
to us, I've had this conversation with 
Byte by Byte and CSA and everyone 
else whose products the public says 
are too expensive. We aU feel the 
same way — if people knew what they 
were getting, then they would pay the 
cost happily. And if they knew what 
they weren't getting, then they 
wouldn't buy the other products. 

AGs With the introduction of the 2000, 
Commodore also introduced a new form 
factor for Zorro cards. In addition, the 
500 saw the expansion port moved from 
the right to the left side of the machine. 
As a hardware manufacturer, how did you 
view these changes? 

PKi For ASDG, as soon as the 2000 
was announced, it put us in a really 
bad financial position. We had just 
got our products for the 1000 out, and 
now we suddenly had to invest all the 
working capital we had into re-laying 
out and reproducing products we 
already had developed. If the 2000 
had not come out, ASE)G would be a 
lot bigger company than it is now. 
But we've managed to survive, and 
we're growing. Nonetheless, the day 
we heard about the 2000 we recog- 
nized that it was the future and that it 
was a good idea. With the 1000, the 
single largest mistake was not having 
internal expansion. The 2000 fixed 
that very well. If it had been the old 
style Tjouo boards, it would have been 
better. 

The 2000, by the way, put some com- 
panies out of business. Some compa- 
nies couldn't make the cut or the 
cj-ossover. Certainly the real early 
developers like MicroForge and 
Tecmar — they're history. I would 
really like to know why. What did 
they do or didn't do that set them up 
for the termination of their enterprises? 



As for impact of having three different 
machines — well, for the software 
manufacturers, it's been wonderful. 
For us, it was at one time a problem, 
but it's a problem that won't happen 
again. At least it damn well better not 
happen again. In the design of the 
2000, anything that is needed in the 
future can be incorporated in its 
design. 

AG> Vihat is your general view of the 
Amiga's future? 

PKi The 500 and the 2000 are very 
important steps. The 500 represents 
both good and bad things. 

It represents great things in that it is 
the most potent package of computing 
horsepower for its cost ever made. 
Bar none. Everybody knows that. It 
represents bad things because as I was 
talking about before, it is so powerful 
and so cheap that the Golden Era of 
just video junkies, art junkies, and 
computer junkies is ending. Every- 
body viill be buying it, and in some 
sense, it will be "spoiling the neigh- 
borhood." But we couldn't go 
anywhere if it was just the "junkies." 

The 2000 now and for a long time to 
come is a very important factor in the 
long term success of the Amiga. If the 
2000 had not come out, the 500 would 
have been an enormously successful 
home machine, but all it would have 
been was a game machine. It never 
would have been a business computer 
or a vortical market or a scientific 
academic computer. With the 2000, it 
has the possibility to be aU those 
things. And on the other end, the 500 
has the consumer market sewn up. So 
we've been behind the 2000 since the 
day it came out. 

ACi Do you see the -point in developing a 
machine beyond the 2000? 

PKs Definitely. As a consumer ma- 
chine, when the price of computing 
horsepower drops, everybody will 
have a 68020 at home. It's really a 
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question, though, of where Commo- 
dore wants to go with it. Because you 
have to remember what their corporate 
history is. Their background is in the 
production of mass market machines. 

Do they want to be in competition 
with people like DEC and Sun? 
Because that's where they are heading. 
Or will they play to their enormous 
strength, which is in the mass market? 
So that's a question that has yet to be 
answered. Whether a 68020 machine 
comes out from Commodore is a 
question that has to be answered by 
the very highest levels of Commodore 
management — ^by Irving Could and 
God himself. 

ACt Given ASDC's previous involvement 
in designing high end machines, how do 
you think the Amiga would do in thai 
market? 



AC: You have some new products coming 
out in the near future. Could you tell us 
about them? 

PKi We are producing the 2001 
expansion box because we felt we had 
a responsibility. We don't expect to 
sell very many of them. If we do, 
we'll be very happy. But we promised 
our customers an upgrade, so we're 
going through the development and 
production expenses because of our 
promise to our Amiga 1000 owners to 
do something to keep them function- 
ally current. And people ask me 
every time, "What do I got for S799? 
Gee, it has no clock, no memory! It's 
just a box!" Well, unless you're 
building billions and billions of boxes, 
you have no idea how expensive they 
are. Mechanical things are phenomen- 
ally expensive because it's all manual 
labor. 



had a machine that computed as fast 
as a VAX, but its I/O was buU-puckey 
because you couldn't squeeze the bits 
in and out fast enough. The SOP will 
kick the pants off a VAX's I/O 
because they suffer the same sort of 
problems without a special controller 
like the SDP. The Unix environment 
imposes special restrictions on how 
fast you can do things because of the 
way the software is structured. 

So now with a 68020 and the SDP, you 
can have the equivalent of a VAX 8600 
or a Sun 3. You have a low cost 
package that blows the doors off a 
$400,000 computer. I don't mean to be 
vain or conceited or have an enlarged 
idea of what ASDG can do, but I very 
seriously doubt that there are more 
than one or two companies in the 
Amiga marketplace today who could 
have done an SDP. 



PKs I don't believe Commodore 
should go into high end workstations. 
The competition there is already too 
fierce. It may come as a surprise to 
many people, but you can get a Sun 
workstation for just a little bit more 
than an Amiga 2000. 

That doesn't mean that the 500 is the 
future of Commodore. The 2000 is 
there, too. The 2000 is still at a price 
point were it represents a package that 
is enormously powerful for the money 
that you pay. But if they stick their 
necks above the clouds represented by 
the S5000 barrier, 1 don't think they 
will be equipped to compete against 
the people who are there. Everybody 
else is already in the $5000 and above 
market, but nobody else can follow 
Commodore down to the $1000 and 
below market. The only other people 
are Atari — but who cares. I wouldn't 
consider the ST as a serious computer. 

I do consider the Amiga a damn 
serious computer. I wouldn't have 
gotten one otherwise. 1 wouldn't have 
gotten the Amiga if I couldn't do the 
same things 1 was doing on my VAX. 
And now 1 Hke my Amiga better. 



The SDP is, in my humble opinion, the 
single most important thing that has 
happened to the Amiga — in at least 
the last ten minutes! Seriously, it is 
really an important product for the 
Amiga. 

What do you get on the average hard 
disk? 50,000 bytes per second peak or 
even maximum? With the SDP, we're 
talking upwards of 400,000 bytes per 
second. This controller, in the multi- 
bus and the VME market where we 
came from, is a S3000 controller. No 
punches pulled, and you can check out 
any magazine. 

In the Amiga market, it will be priced 
in the neighborhood of $700 to $800. 
We will be able to handle 56 SCSI 
devices. If you were doing free format 
I/O at more than a megabyte per 
second average, not peak, we could 
use the Amiga as a real time digital 
video tape editing system. 

You could use Amigas as effective file 
servers for much larger machines. The 
possibilities are endless. Previously 
when you put a 68020 on a 2000, you 



AC; So what does the future hold for 
ASDG? 

PK: We are going to continue to 
play to our strengths, which are in 
high end design. When we first came 
out with memory boards — well 
memory is memory — it runs at 7 Mhz. 
with no wait states. Memory is like 
white bread — it's a commodity. We 
tried to talk to people about quality, 
but that's really a secondary issue 
when it comes to memory. It's all 
based on price. In the future, we plan 
to do the things that only we or a 
very few other companies can do. If 
you think about what that might 
involve, you can probably predict 
what we're going to work on next. 

AC: Well, I'm sure that statement will get 
some imaginations going. I'm equally 
sure we can look forward to some 
interesting developments from both you 
and ASDG. It certainly has been a 
pleasure talking to you. 

•AC- 



46 Amazing Computing V3 3 ©W88 



Expanding Reference 




Volume 1 Hunger 1 Premiere 19S6 

3upv9phvn % K<J!y Kmfrntn fri AevKQrapMctpne. 
Di«1rtrui BjJFwa AasBttSffltyittidiyojAffigi! 
EZ-Ttrm by Krtljr Kfafrran *r A&ttc TwmirtiJ pr&flf im 
MStUmli bfP. ICvolDMtiPT^irBnrning lusst mnjHC&i* 

CLISunina/y bYO-UuKnrJr. A'iKBf CUcoriwindi 
fcnljiFwun &)(B-LiJt«.n Wis CoTLputrfw"! A-^^SC 
ComAtedertAnlgiDvnlGpmvit^rosrHn t^DHCM 
Amigs Ptoduea Alaw>g qI pivaf4 byI cqwcWpwuca 




ThtExcBiimntCwrtln 




Volume 1 Number 2 March19B6 

BfctrarricAruConmThrttuth A wwbw erf b^wtb from EA 
hwidlCU:ptntH {LMuOM hnctqiM CLltE) 
A9krmmii7 ofEOCWTimindi 
Uv»l by fhufi Urw A rrMw Qif MBiavefBortof Uvvl 
OhlA* v>d tht CT3 Fibt* au4 AIM Uodim by J. Fouit 
Bup«rt*i>nV1J By K. KlA/fVitn Alrm.prag. Jn Affli0lBaB: 
A Worhbmcfi ^lai' PrvgrM bf fMV^ftfi 



nmazingi 
Computing 




Volume 1 Nurr^er3 April 1986 

Rfflffwi of RKtor, Sa/itKcai vid HndliMdtw 

Fo*!T>s liB of M QT^OTJ ttonrt 

MuxiDriall byRWrcn ^ Amifi BiM vt pggram 

ArntQi Suk. A lwg^rTW»tMta^i>l 

hiiMCU:^! byOa«9«l4iiiv QM^gMauiPPE 






SCRlMPERI 
SOTHti Ima^ Prints b 




C(ii.<r:lraii'inmlBII«UiB 



Volume 1 Number 4 May 1936 

Btrrfoi rd Anicfta Hwtowtd 
■aidywrsimamDrinCennKip- G^Emntt^wH 
Aiqlfl$uJc1\pi CrrncnWicti 
SfflmpwPirtOni bjr P. Krvntown puflisprirt Amigtm 
lllcrtMltCOAOUC«nfwinc» byJfrvObn 
Anlfl» BU HMtan 




- - COMDEX Spring i 

l^ 1-" r A FtrE'.Loo". J 



i 



An lntef\je;vwiUT 
R,J Mica] 




Volume 1 Numbers 19B6 

T>^a K31 to nOB Convwdan Tod 

t^ S Patrowci Cciar rrvipU«9an in BASIC 

SdlKftT A Rnt LDoh by Jorfi Fouit A Irs 'iron r<* reai' 
Jd^ Fouat Uki Mlth II a liol itCOICEX™ 
How dtMS Sdicv ■ffact ttM Tnnilorm v 

■n intorvwM Hrfi Dpi^'rV^mvi pfSimiJ# 
IbaCwTtmcdcrtLiygftibrJ. Foutt ALMkCoimmiKbra'aji]' 
Scilmpw Pift Tiw by P*7 Kvolswrtz 
Ihnudir ririMMJ by Ack Wrtfi 



nrnozing 
Computing 

rV-r (ir(]ii|» ls«»ue 



Volunwl Number E 19S6 

Twnr^t of ApthtJ Trldogy rrovMd by SlBp^vn FlttrowHa 
Th* Why Pioftet: A JHii^&n In our SaTv Byatim 

Pflw: rw«H«4 &y EfY Bot» 
TtncfiftPtft aFlritLaelL Dy JMLoMtry 
H««ru mnyoui Own Afflict UtvOfcup by VMfivn SmpKn 
Afniga Uw Gmupa 

tilling Lift by K^rgrKuOmin i bisc nil ittpngnin 
Polntw Imig't Edla by Sitpfwi Raimwz 
So^i^ptr: pkrt t}ii*i by F^n^ KtvOlOwrU 
Fun With ti> Amlf ■ Oikk ConlnllM' by Then Storing 
OplMlft Tax MtifltB—tc ftBgfwn far 9 fmi fly PiiftiiKz 



IP 


fei^ 


Ira 

IQD 


it 
1 


M 


K^ 


JUllpJiM 


^— 


-„-"u.™* 


-•-Mf 


-^ 










» 




r 






£ 


tt 


J 


k 



Volume 1 Number 7 1986 

At)}li >iw:CAD(»mHtothi Affllgi byKtHrAdBrni 
TryS byJnUMdovidWirrTtMud^'B SO^Iff^es 
Aigii ^tgti' Arimrtor: i tv*w Qy £rv BotB 
Muii VtdHCai«ruaJDnS4t n v wtti &f Jaalawtfy 
WVndvw nqvHten In AmJpi Bulc by Sbw lih^ 
ROT byCt^rnFPBnditSOyipdc**!^ 
1 C Whit I Thinii' Ron F^b-hh wd t t*w Cgrip^ pro9i 
Your IbAu 3k- 1 by B CaSvy pri>7am Ai9ft Buc rnanjM 
FFBruBhto AniigiBiric'QOr BavcwJtv Oy MS#ng«f 
Lini^ng C ^ogrimi with Atcwnblv RouIah an )hi AnFgi 
byGvMli;! 



Rmazing 
Co mputing 




Volume 1 Numbers 19d6 

tha Unl wtfty Anlgn ayGOftTrbki 

Wi?e€d I eoii ■: 1 Eina nLiiF*-y fv t« Ang« 

BcrlbUaVwi(DrTl.O imww 

Cem^utri Iri iN Otivooni byf^obvtFnnliia 

Two lor Study by pA'fl Dieov«ry t ThaTitUrtg Ca^rrg Bq9« 

Trua Bide m^owM ^ Brid Orw 

Uring yovr prinbr urith ttM Amiga 

UwUi UtoiHt r«v«M«a by Slaprwn PiaftMCi 

Uiing Fonti Iron AA)lg«BMJc Oy Tb-n Jengt 

Scr«anSfVar by P. K.-ii?<Mfa Ar^sn'srp-aMtflnpfsg.nC 

LxTdciMAKELKIHy •ewMM by ScsS P. E«*n4vi 

A Tif ■ ot T>VH EUACS&y &t*v<9 PQlir^ 

Jmip Fit! llNtfar (n Affligi Btilcby T4en«t 




Volume 1 Number 9 1986 

ln«»W luetic Hun— d 0, S*.. P«h»kj 
MndMLw J^MWwj fiy Fkf^wti KrwnMr 
Dll Ktgri UnnirT BHId RnwHO tiy Reft Mrcn 
TiEjf n«<««M D5f Jin r^ C*fl Kwil 

«flllSl Dralopan * inng il &pplvi re Db«»«i 
Public ttemiln Ciaio, *liBngiif*1waj.wFie()B*PDS 

Tnnt* !«■ ton PQUS-OOS W tnif (Btgc 

Thi LsH h»a#miDai Pm^an by &<*^ C<3"y 

bA9C p-Dg to tor yom fnkwAj «pCiyM 
amlBj r»« OmVilgilWiUttJilniuEfW. Snt«n 
l!»^Tr.cH»r«j(BulJo«.LIi.jit«Tu«!ifJ Kjrn. 
Tht AOMtt AnilQI for^m Ctntplltf r*v-m«d by R A Fte»* 
UiHj Fmti (run *inlg«Bulc.P»lTm bj-nii J«h( 
Um IkCTia m IM Ami)! lTat*;f»il«r<»r«jno>r 
TDI Uutl^ Imlgi Cmpav >«<>• by S Fmub 




Volume 2 Number 1 1987 

*lwtOBlVI«wh, 0'.Wh«0»IiicJi»o*ldt.J F»,e 

A/ni BiBiMc Dafurt Colon tiy O^vt Cljiy 

^nlgtBidc TIUm by &<y v> C«;«y 

A Pwbrk t>oni iln Uo!»j;»-3 9fgitn ftrmmmi by Wi«rt Beclt 

On* Ckfvt CbmplB By 0)J5*J Lav* 

Usog Uni» Cr«p I injiii™, ,am 
* Ihgifayta WOuan thgaDucki byOri r»ng 

*1 t^nH Megacyi u^aM 

Ogf-Vff* f>vw«d byEd Jiubw 

D«f.ral>f of »» C/mm rtvMd 6( K.f Co*iFl 

IjJdtf Bocrri :w«H« Oy ^-lOs R^^qif 

IklundMII Compinir Snnn'i PWB. r^imd by Hay Ln> 

JI-PiJnl„..by NnTA pmwnU DJ Jodn Fouit 



nrF.«..«,2S 




Volume 2 Number 2 1987 

Till MMwi 0, J»i»i L Htr^ar aftrt ,. , aas SyKO 
l4pc«4odifn navmwl by SBfnan R PeToiwa 
GEMH or 11 Bkai two aTanjo" By Ja Uaslon 

04n'jn9 b*t««an nHrraa 
M MC 1 ■»»«« By S»p»n H, PttOTM 
Tka Troubi. .Ili XmKaa by JtMpft L FtoWar 
Tfa «0 P,4«ujl„,*t T,l.ai,»n,»t, „ ft, ^1^ 

bySRR«rpwcz 
niflht SkntJnir lU Crot County TotOfllf m John Ha'^ 
* Otk UbriHin In AmlBiBAac by Am Kmnan 
Ciiiling IM UUng Amlji Wiykl«>cli Icsnaoy C Hirmm 
AnlgiDOS»aiilon IJoyCiloti K«it 
tna Amulng lao Inlarlaca bum ysui OHI by R«*i«il Rm 
AmlgaDOSO^artDr^ 3ya!»n Cilia vri 
aUFilH^nifMn:tr\ by D. *y-H 

WoriUii y 0, m. Wb|««i, oy Lout A Uinalui Piojmc 




Volume 2 Number 3 

THa Imlji Bocn-iy J Fou« 

AF/m laakattvrww.hj^trt Anoa^ 
Tin taija Mo^by JWn Foi« 

A iMii a:r» n«. roy, pr^iad Afl^i 
An Analyila of thi Maw Aniga PCi :y J. Faua 

Soeoialor ofi 7# N«w Ar^^tl 
tanlnd Partl^J.i Haaooiw 

Parana jdng artcJo on ba^i^gxrwi 
aibanlpu and Suparaertpla In AjnlgaBASC by l«n C Snltl 
Thi WnlM Conaimaf Elaajwlea *c» oy J*iB FouK 
AflligiTris by W. aoca Ar^^j-jxcy^ 
hoaim Oalgab byHam« Ma)t>«a Tolly 

A jBurnoy bvtx;^ fl»35»(.4nd, uang C 
»angftd ra^awad by Kb* M Cwf^ 
Oiaaamirar MM 1 Oiaania Kvnadiy EDan V Ap* ^ 
Bngl torn lfc,kl|„ Srtwa,, rav,,^ I^Ej B„,^ 
FoTHIoy Ja- a^in G« OHaa aanno no yo^ Forji pnifini 
Aaaernbly Lmguaga en tia JUiJga™by OnaMaftn 
Baoma^i By raflanaa Conodia ira ftnaiy frcpo^ t ICK^II 
AmlgaHiitia by R Rao K;i- a,»» . -No B»« ? V njt'_ 
ItilAAUCUSMatavkb^J Fault 

CES, tMT ^AjpjiauAa mo Am^ Eiao' 





Hmuziny^f 
Compiitlrif] 




•^-•'T- 



msM 



Asai f^', 



'*** ' T ! 8 g "i^ "»" '*^'*- 



Volume 2 Number 4 1967 

AriiulnB lnter<Hiwi .|Wn 9iehi by S. MjII Amigi Ann 
Tht Mouitlhit aa niatorMf byJlv^ Hu^i ii) Boo W^aJt 
auiUxngPyfrk; Demtn Oi«» irflh CLI By Jafii Fjrft 
nghJtghu tram tna Sv Fnnd«eo Cwnmodvi 5nM 

9f>nUr SHilDni: Stn FrmdlKo CDmmw^on STww H T«fy 
Ihi HousihE^d Immbrr %Mm In AmigtBAaiC™ 

byBOMr 
Saerttieif Sann Ck^rrpi byhOu'iCXji 
UfklS Function Kiyi uriti ti^dErtmcM Of (Vog Ogv^H 
AmlgitHiUCijrWvrtnBcch Uo'tKr^attvKi/a. 
BiMGGii>gft]t»itB'iinCc-*T O-MfefK^v; t'Oi'v 
Qridl4Wir»^«**db7'K Cdr"^ R>K*ggt«' V-?^ V^t 
9lv PiftlVKiion].! nvWMH by JL Tfaq> J^vngbiSpocs 
■nuTTCftviawrtdbjrJ. ftiun BitmrYfX!M«<w]Ch]d< C«i»ndv 
Hi h KOfH rwinv by H. Tdiy An M^r- tHJH (Houg^ 



Volume 2 Number 5 1967 

Til Pirftd 9our>d Dlg4tltir rtyson by R. bn* 

Thi Futwi Sound Dl g^tnt bj W, Btott AnywJ V»iri SO 

FonM Dj-J 37»Tw-?«'Tg JFis-ti ine Uji-fiTK. 

imcmp^ oy a ctMr fc"^*ASiC*i(»iiroui-tttoui*ih 

WrM;if ■9purfd9cif)iMe)4uhijnCbrT.Fi^ Pregrimmir^ 

PrDBFiflimlng In OCCd lammtiy Lmoktigi cy C Uwtn 

Uiinp FkA^iSwnd Mith Am l«i8A3C VfJ. Vbmtrwt 
An5«eASCPrt!grimrriingW<iy*m rtil^flijilrtd STEREO 
AmidiHDlHby R Rm Arnrvw^rf Uitftci 
SoJvlScKpiSx'f Sirpitr 

AflrtwiwnawalEunriJtii'iF^FteSo'Lnd. 
Wllrtfann Vtaik^a^ ki Jlinl|iBASC by J. SJ>frUi Kh K mm 

ItitMrnriciProUDl StLMliotTiT ^tt\Jt%rf 
ArvrffM of Id'ntxi' ruK tdlW/ErtfW. 

inWtlenOidfiniPartl&jr K btojMnTo^ BoEMangpogrt 
pmwi r* utvr wfi an «nij# Mv mferlHi. 



Volume 2 Number 6 1987 

Fortil by J, Bryir Aqchi 'Mdurm n lie fW3M torn*. 
Thf Amuing ConpLrdng Hird Dl A flnlHT by J Fguit I S. 
im^iy\ KOBcff^lsnii'Tn CLlfl H*tJ 0-w, Uo'SMicf' 

tn)XaMe'ifl7aHHa4i>iw JVh. i taAtttfAt^rw 



UMliili-IAnilaiDOS^tMltiHbr&.FL'wsiwk A 
Ca::! & V^iDOS are Tm RQU urrrri, 

Ami ligi Ez^ntlon PvlphmiJ by J. Fa^it 

Eaplaniuna! An-gmq^rnon pu p twilt 
Artilgk TiiiinJcd Support by J. Fouit 

Hbwvudai'wq b grtJlrffiBcfi K««t 
OoodbyiLMGitoaDyJ. Fdj» Cioiif ljiO«bt. 
Th* Amieut IMworh by J FauA VMt&HnConpuwFart. 
hbtacomcoShiliiMTiwlldtbyJ FauK Awmm 
th« tfcsJcSiiebvJ FxC FLn Uicersgrv-iar y«/ A.-nft. 
Whil rau 9«Jd Know Brivi CheotlniB ^^ Affllpi 1000 

^fxnilonOr'iCf Dy 5. GriTt 
7 Animbrri fof tht An'^t D|r 0. HJl OdMa jrcur imiiii.iip 
High LtTtJ St^lktu^ Hif^icai Top hhnigvinvnt ■■ 

ComJTVS'dori byS. HiJI 
Pilr 1 BvLW^ Sl KjI Ui-vpir tlCBirvvHimdi b4h 
Lo^Tili A f*r«M by Ae.>:A.-d f^''<«Aw 
Offl«n<rt<hc ArwiwiFlcrvrdKnipperditaMM. 
HOOO AHwWy Linguij^ ProQivnir Ing on til Ajnigi 

bfO'iUiTT 
Xpntut Pwvvntl RfJUiortl Ottibui Sy Riy McCabt 
AffligiNotHDy^K, Flc^j^ AlocKC! Fjt'ASOynd 
ComniDdtft Shdan Ihi Amlgi 2300 ind UO n tifB 

CwfiputvdceMybyHIAtyucii Toly 



Volume 2, Number? 1987 

M« B^Md irf Vltf K Pir«ductt by Jofm fguft.. 

Viry Wwfdf by Tm Gr*iS»fn „ 

VIdK anid Your Aniga byO^l^ Svxs It 

Amlgu A WHtiw FlX^aHng Cry Br»nOvi Lvton 

A-3quirtd ir>dthf UntV^w DtjjJtlir t^Jtf^nFDuit 

A*g4i A^rti Iter ScHfTH mtf Ctl Anlnulcr by John Fawit 

(ktlltr Vldio bom I (Xtflrf Conpute by &«^ SirnJi IL 

tolFFRwry I 5tin(Ur(J7i3yjjrviFtxi-«i. 

Affliflng Worilfi and rit Am^i^byJ^hn Fauct 

All itKhrt PHmv DrivKa ^ Ftcvti B*U 

Hidtlai QidgaQ by Hanv: HaytHct Tafliy. 

D»luiaV1dig1Jt?yBobE(l«r 

KoVUkCGI byCriiiSftfilU 

Dgk-V r« 10 Dii!Sr»f9otTwu9 by Jflrn1«r M. Jr4 

Pt\im\ HAMEdltKfranhipukatbyJtm'ltfH.Jinll 

Caay! drndng timtbyJo^i Foi*t. 

CSA'a Turbo- Amlgi Tonr by A'*fm Aou/I^ 

(noo AftanWy Ltnguaga by Out Uirfr^ 




^^mazing 







-^n^iQi 





Volume 2, Number B 1987 

padWgBSiwt* Amiga. Viimg g«™ jbvwwj... 

SDI. Earl Wawtv BasetBri, Portil. Th4 Sixgoen. Li:i3e 
ConifitAf P»Opi«, Sr-ftBJ. Sa'ddflT. W;^'5a«lf.llflnd til. 
Fory Ta« fcrwi/e. Uirri ill, FaoBti b* Aflwntj>«. Vo« 
Vlguind Bim^Tld. 

PVji Amulnd tiiDnthly colL^rnflt... Am»ga Nstn. nKirr«n. 

MixWla-4 eaoOOAssffTiWy UnguatpandTha Am-oji 

Network. 

[HiltS-CVailUr M«^:'invLj»o> 

7h#Co(wFwtt S^^ndaw by Mr Foijk 

SMnny C Progruna Dy RDbwIR^nsrsma, Jr. 

HIddinUinagBihYau Ani^ft™by Jarn Fautl 

TtitConium v Elictonla Shew mi Comdittn' J Faysi 



^4™;^ 




C] 



Volume 2 Number 12 19S7 

ThtUIHmife Video Aentftorv tr^ LvryVi^u 

Th» Sony Com K4Dn by SMwtrtCobb 

tS-PuUlilnArrigifiASIC by Ztytn &»(Xi 

Uh.Pinl: Thiepglnning t^ Ga^QHi^l 

T>ie i/n-coTT-poji nnftot: loiuHn » ■» *GArht ri Lta* 

Amiga VIrut! Eiy JomFt^jst 

A iftw Amiga i^tut h.aE sjrbced. Rflisacneck yoor vyslsm. 

CU Afgurnenli in C by PaJ CoitoncjuB^ 

MIX bnhrlict Adipbr by Bd/iyMissan 

A.T^ 1CXlV« >^[^ rT^^^Kvs on ft A299te orSMl 

U«dU*-2Dy SitBweFawHBMki 

First rn f nrvt, i ctytinind Ira cskulow in Modjk-2 

AmlgiNDtMiby RidivdRM 

Thg Rudo changn modii in t* Ani^t SCC trKi 2000L 

AniirtlontorCRuUHrPirtli by U Swng*r 

ThvBJg ncturatiy Wrtrrgn Ring 

A-Tiga™ teSffTiby ling jags piiJ9f4T.ni;wj forth* tvawf 

KlfiteKidRavlHVfry S^p^enRPeticMicz 

fiOiMfwfwrfij- John Fixjj; Jtr^esOTfear*, and flc<Wife.1 

TrtM C-6< «peri!ni«ega» ■ n«w Arn^ 6^ vt\i%lbi. 

A-TRfk-PlvtRivJvw by frond an Lvsw 

'Fi/I-IM^ vmri^ pngr*?' & Teii»ark3 ca^blrtti 

CilllBrafrhHfllvIm by JchnFouH 

Artlmltor: AppranfiMBwIiNiby JohfiFouH 

Pliy<naC>]rninilcDiwricinthiArrlBiDy Dawd N. Blinl( 

WofdPerhel Rtvfew Oy SkvaHL;! 

bitdda/j'KwIiuartRevlpwtv ^nw.p. ^vemSr 

RAM t POM upanti^n: C^n.'nsns a:^ r£alitenllpL 

Bug B)rtH by Jahn Siarw 

Forth! by Jon Bryin 

DjtipRParl u»fy (gr yqir Wjt-f orffi tflClbOJt 

JUt9n)t by EtHeCrui^JI 

An D^Mfli !<»ii 01 Dfi^PiTi; rVtir, ind ^dmci^ 30. 

Tha Ajtilcui Nahrarh by Jortn Fous 

Thi CommoiJw»ShowimJAiTiiEJipo;Na«YorHl 



(Back Issue listing continued on page 111) 



Volume 2 Number 9 1987 

Anilyze 2J •vfm«i by Krr Sc'-a^' 

hifMict BiAinvH Cnphlea Fev«H by O j:< Re, x! 3^1 f 

WPBtiche Ffar rpwewcy HarvLnflf 

PigaaoBv rvv«w Dy Rid^ tVJTh 

Olnncu Praduttiri^ Sat 2 J FS^«w by Boo E'ler 

KliekwoHi rQVffw by Hirv Laser 

Dtgi TiliD9niFnuninlon« Picktgf rpv «« by ^M H^f I 

UdwM Timt ind TSniaaivBr nir«tv Dy Joi^ Foufi 

ha'dar Uamory Eipanilon r«vew by Ja'RM ETKuna 

Haob^E* 5tirbM'd-S fevjew by S, FaswwwK*! 

Latthif Goddwaa ol Phobo* 

nvflwed by hia-T'e: Uayteck-Tdly 
Litj cfl C Com pi I V V v ■! an 1 1 D rtvcvied by G87 Svfl 
Wmj 1A\ ypditt "Bv*ww) by J^fin Fxa 
AC-BASIC levienod Qy Sineldvt Lfl»rT<an 
AC<BA9C Complllar in ih»rr<ariM arpafison by B Cdtey 
ModUl-ZPrpf^iminlnB SFBWummJQ 

Riw 0^104 Devoo Evfii^a 
DiFictofT LiBtingi Undw AnIgiOOS Ciy DnvHiyn* 
AinlgiBASiC PaDama by Brian C<3sy 
Prognrnrtilng w<^ Soundacip* 

Toacr Fay naftpiisx's amp<K 
Bllt Voik, Vlo-PiaiJdin! Aagic DndopfflHt. 

I -IpiVWIBCt tV S3W9 Hj I 

Jn CwxlnEW,Dw*kef»f of Hiru X* 
nwvawtjyHiirro'. Ulo^hy 



Volume 2 Number 10 1967 

hhE hiaidroom ar>d tha Anilga byJann Fh<K 

Tittng Dia PerfBCl 5cr»(n Shpl jy Ke r Coriorj 

Aniga Ardii: Brtin Willlania t»y Jat^n Fol^s: 

Anlga Forum on Campuasrvti™.- Sattnari PuUlahIng 

Contiranca TrtrKripl by RchaiJ Rw 

All Abiut OnJInt Confarandng by R<r44 Rw 

dBIAAN -evewd by Cj Vtf K«^l 

Amiga Piacii rprewwi Ey lAa-a*: Mc^ i 

AC-B ASIC Corrpiler rovimec by Bryn Ci£«y 

BugBytaabyJolYi Stanw 

Amigi NotB^by Ricl-«."d ftaO 

fleenBrisy T!-c Bands 

GIOOC Aaaembly Lingytgi by Ch^t Utftn 

Tha AMICUS HKworli by J^nn FquCI 

Arnlgi PFpgraJnming; 

Ainlgi BASIC Strydjrai by Ston M chel 

Quick and Dirty Baba by McrAfr Svwr^r 

[NilC^rr Uatinjf I Utdar Anilga-KiSi, Pirl E by Divs Hayn« 

Fan Flli LO wlA Hodkjli'ltiy Sto)« FftwuvwH 

WndM to by Rhq PrH^ofo 



Your Resource to the 



Volume 2 Number 11 1987 

Word PrMeaaura Rurtdown 9y Gesf" Gm -i« 

P-aWfiia, Scos*', ro Wo^P&f^ctMTpfl-M 
LPD Wrilw Bavlaw &y Manan Dtirrs 
^fizaWrtti Rnrltw by Harvluv 
Asdlt Havltw Dy WArr«n &001 
WertfPirtKl Privlaw by Hb^ U-tf 
Ju Ban kitirr^ dy Ed Brcov^^z 

Do-lt-youiraatl ImjtnmmantB tDiha Am^a Oanloidi 
Hgl^PilntllBvlBW by Karv Lasv 
Seulpt X R»*law tiy Swq PrTsiMZ 
&id!jwgtti flMfw 3y bnce (<aSan 
Ta^GimianflvtHrtiyUcnaalT Cabrri 
ReaKKi Prwlfw: bclkK IdoIi it in 

innr^u^'LTifriar eui^iUMn apptet! vi 
A»!9ath tjyEtWieChurchil Pw<JTaiWorttfVBc; 

Octk V2.0 and Irij' K«ys 
Bug BytHby Jo^nSlv-w 
AnlgiMqtoa by R^^'M^cfiTicrruscciaalc} 
Hoduti^Z Progiim milng by Stow FKwisswM 

d0w»s, LO, and r« swti mn 
flaarnar*9y Tho BO'idrB] 
61000 Atatnibfy Linguiga by ^1 Uartn 

Crr t wcu rFA;gn ra otEJiy 'auli^tt 
Tha AMCJS MatMork by JaVi Fqu»t 

DHktip PhjQ inmg ft SoytxM 
C A-nlmatOn Pari II by Mii« Swr^^AF AAr^ltan ODCCTS 
bkSK Tart by Bran Caley Pi* ptrVS »!rt poMoning 
SeufldaetpaPartll oyTixH'Ffy VU Ue»rwlrrort 
Fun«4ti ArTilga ^4jmberibyA>tnBa'ns: 
niBBrmitrDy BrytnCa%y 

Fiil F«nu«BASCF^araHnrngu$lf^ 



Commodore Amiga^^ 



The phrase above is not just empty words. The pages of Amazing Computing™ are filled with articles on 
technical operations and procedures, basic use, and just-plain -fun. The growing library of Amazing Back 
Issues contains articles from building your own IBM Disk controller, to setting up your own slanup 
sequence. Amazing Computing™ has repeatedly been the first magazine to offer the Amiga users solid, 
indcpih reviews and hands on articles for their machines. 

Amazing Computing™ was Ihe first magazine to document CLI 

Amazing Computing™ was the first to show Sidecar™ from COMDEX™ In full detail. 

Amazing Computing™ was the first to document a S 1/4 drive connector 

Amazing Computing™ was the first with a I Meg Amiga upgrade hardware project! 

Amazing Computing™ wa.s the first magazine to offer serious programming examples and help. 

Amazing Computing™ was the first to offer Public Domain Software at reasonable prices. 

Amazing Computing™ was the first magazine with the user in mind! 

From the Beginning 

Since February 1986, Amazing Computing™ has been providing users with complete information for 
their Amiga. This store house of programs and infonmaiion is stiU available through our back issues. 
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by Steve Faiwiszewski 



Toying with the Gameport Device and Simple Hardware Sprites 



In this article, I'll discuss the gameport device and simple 
(hardware) sprites, then present a program demonstrating 
both in action. 



The Gameport Device 

The gameport device provides access to the Amiga's two 
gameports. Unit O controls the front gameport connector; 
unit 1 controls the other. The front connector (connector 1) 
is usually used by an input device, so I'll only discuss unit 1. 

The gameport device responds to the foliowing commands: 
GPD_SETCTYPE,GPD_ASKCTYPE, GPD_SETTRIGGER, 
GPD_ASKTRIGGER, and GPD_READEVENT. These com- 
mands are executed through the DoIO or SendIO system 
functions. 

GRD^SETCTVPE 

This command selects the type of controller the gameport 
will use. There are currently four types of controllers: 
mouse, absolute joystick, relative joystick, and "no control- 
ler." A mouse controller can report events for as many as 
three buttons and for positive and negative (x,y) movements. 
A trackball controller works like a mouse. An absolute 
joystick reports a single event for each change in its current 
direction. For example, if the joystick is in the center and 
the user pushes the stick backward, a backward-switch 
event is generated. A relative joystick is an absolute joystick 
with "autorepeat"; as long as the stick is not centered, the 
gameport continues to generate events. 

GPD_ASKCTVPE 

Use this command to inquire about the gameport' s control- 
ler type. 

GPD_SEnRIGGER 



This command sets the conditions that trigger a gameport 
event. It must be used before you issue any read requests. 
With the mouse, an event can be triggered by a move in 
either the x or y direction by pressing or releasing the 
buttons (on a timed ba.sis), or a combination of the two. 
With a joystick, an event can be triggered by button-up or 
button-down condition, changes in stick position, or a timed 
basis. The trigger setting information is placed into a 
GamePortTrigger record which is declared in the Benchmark 
Modula-2 package as follows: 

GamePortTrigger = RECORD 

gptKeys : GPTKeysSet; 
gptTimeouf : CARDINAL; 
gptXDelta : CARDINAL; 
gptYDelta : CARDINAL; 
END; 

gptKeys can be set to GPTDownKeys, GPTUpKeys, or both. 
The gptTimcout field specifies how often timed events 
should be generated. The timeout is expressed as the 
number of vertical blank units (l/60th of a second) that 
should occur before a timed event is triggered. 

GPD_ASKTRIGGER 

Use this command to inquire about the conditions set for 

triggering. 

GPD_READEVENT 

This reads one or more gameport events. The gameport 
generates an event and writes the information into a data 
area specified in the read command. (Note that once the 
device responds to a read request and reports all events that 
have been queued up, a new read request must be made, or 
no more events will be generated.) For details on device 
openings and device I/O, see Amazing Computing V2.ll for 
more information. 
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Hardware Sprites 

The Amiga supports eight hardware sprites (simple sprites), 
as wgI! as many software sprites, known as VSprites (virtual 
sprites). VSprites are more flexible than simple sprites, and 
more can be done with them, but they are also more 
complicated to use. VSprites can be bound to an Intuition 
screen, but simple sprites cannot. Keep that fact in mind if 
you decide to use simple sprites because they will appear in 
front of any screen the user displays, including the Work- 
bench screen. It is a bit strange to use a text editor and see 
an alien spaceship sitting on top of the text. 

A sprite can be up to 16 pixels wide, and as high as the 
screen display (200 linos). Simple sprites are set up in pairs. 
When you "steal" a simple sprite, you also steal its color 
registers. Since both sprites in the pair use the same color 
registers, you steal the other sprite too — so you might as 
well ask for it. The sprite color registers are assigned as 
follows: 



"vp" is the viewport structure relative to the sprite. 
"Newdata" is the address of the sprite data. This consists of 
two position control CARDlNALs, followed by the sprite 
image data, followed by two CARDlNALs reserved for 
future use. The position control and reserved CARDlNALs 
should be initialized to zero. 

Moving hardware sprites is quite simple. Simply call 
MoveSprite, declared as: 

PROCEDURE MoveSpriteCVAR vp: ViewPort; VAR sprite: 
SlmpleSprlte; x,y: INTEGER); 

"x,y" are the coordinates to which the sprite should be 

moved. 

Once you are finished using a hardware sprite, you must 
relinqmsh control of it. Do this with a call to FreeSprite, 

declared as: 



Sprite 


Color Registers 


& I 


16-19 


2&3 


20-23 


4&:5 


24-27 


6 &7 


28-31 



PROCEDURE FreeSprlte(nunn); 

"num" is the sprite number. If your task does not free it, 
the sprite will be unavailable until the next reboot. 



Registers 16, 20, 24, and 28 always generate the "transpar- 
ent" color for sprites, regardless of which color they actually 
contain. (Note that you are not granted exclusive use of the 
color registers; they can still be used to render into the 
display area. Exclusive use of a sprite is obtained through 
the GetSprite call). The procedure is declared as: 



PROCEDURE GetSprite(VAR sprite 
INTEGER); INTEGER; 



SimpleSprite; picl< 



The parameter "sprite" is an instance of the SimpleSprite 
record to describe the sprite, SimpleSprite is declared as: 

SimpleSprite = RECORD 

poscitdata : ADDRESS; 
height ; CARDINAL; 

x,y : CARDINAL; 

rium ; CARDINAL; 

END; 

"Pick" is the number of the desired sprite. Use -1 if any 
sprite will do. The call returns the number of the allocated 
sprite, or -1 if no sprites were allocated. 

Once you obtain a sprite, the next thing is to set its shape. 
To do this, set the height field in the SimpleSprite record, 
and then call to ChangeSprite, declared as: 



PROCEDURE CharigeSpriteCVAR vp 
SimpleSprite, newdata; ADDRESS); 



Vievk/Port; VAR s; 



The Program 

The accompanying source listings are for a program demon- 
strating use of a joystick and a hardware sprite. EtchA- 
sketch lets you move a sprite around a screen to draw lines. 

The program is made up of four modules; EtchGlobal 
contains some low level routines used by the other modules, 
Etchjoystick contains all gamcport-related code, and Etchln- 
tuiStuff does all Intuition-related work. The main module 
contains the code that handles the sprite and draws the 
lines. 

Note the use of the AddTerminatingProc and ExitCracefulIy 
procedures. The moduia-2 language supports iniliaiization 
code for each implementation module, but no such feature is 
available for exit code. These two procedures represent an 
attempt to create such a feature. This way, each module can 
designate a procedure which cleans up and releases all 
resources allocated by the modulo. Exit from the program is 
done by calling ExitCracefulIy, which, in turn, calls all 
designated terminating procedures. 

All memory allocations are remembered by Intuition's 
AllocRcmcmbcr routine. This makes it easy to release all 
allocations simultaneously upon termination of the program. 



[Note: The EtchAsketch described in this article is the author's 
own program and has no relation to Ohio Art's product of the 
same name.-Ed.I 



Amazing Computing V3.3 ©1988 



51 



SOURCE BUILDER 






Introducing — A CASE Tool for AMIGA 

This powerful new Amiga CASE (Computer Aided 
Software Engineering) tool is for software 
designers to automate the creation and 
maintenance of software from cradle to grave. 

■ An effective, affordable, professional CASE tool for automated 
code generation. 

■ Easily build user interface and complex data structure routines. 
Supports reuseable code and object oriented design. 

■ Logical template substitution for multiple version code generation; 
i.e. From one common form, generate code for multiple 
computers, PC, MAC, Amiga & ST. 

■ Extremely effective in non programming environment; CAD, 
Wordprocessing, Project Management, and Postscript 
processing for desk top publishing. 

■ Allows many ADA tm features to be used in conventional 
languages sucfi as C. Also extends the object oriented design 
features of ADAtm. 

•■ Templates and configurations can be easily added and expended 
by user. 

■ Includes an user manual as well as a software design tutorial, 

■ Price $149.95, send check or money order only. CA residents 
add 6.5% sales tax. This product requires Amiga Workbench 1 .2 
and Extra disk. 

Software Integration Solutions 

16496 Bernardo Center Drive 

San Diego, CA. 92128 

Tel: 619-451-3094 




LISTING 1 1 

DEFINITION MODULE EtchGlobal; 

f****ii«A*« a «»*B««*«**it*«*******« *****«*«*****«* *********** 

(* Some low level routines for EtchAskecch • 



(* 



Written for the Benchmari! H2 compiler. 



(' Steve Falwiszewslti December 1937 '[ 

FROM Views IMPORT VlewPortptr; 

FROM Rasters IMPORT RastPortPtr,- 

FRCM Intuition IMPORT Reine.TiberPtt, ScreenPtr; 

FROM SYSTEM IMPORT ADDRESS; 



VAR 



MyScreen : ScreenPtr; 

MyRPort : RastPortPtr; 

MyVPort : VlewPortPtr; 

RKey ; RememberPtr; 



PROCEDURE Allocate(VAR ptr : ADDRESS; size ; LONGCARDI ; 
(* Allocate memory as MemPublic and clear It, *} 
(* Track is Kept of the allocation thru the use of •) 
(* Intuition's AllocRemember. *i 

PROCEDURE ChipAl locate I VAR ptr : ADDRESS; size : LONGCftRDI ; 
(« Allocate Chip memory as MeraPubllc and clear It. *) 
(* Track Is kept of the allocation thru the use of *) 
(* Intuition's AllocRemember. *! 

PROCEDURE AddTeimlnationProc (t : PROC) ; 

(• Add procedure t to the list of procedures to be *) 

(« called upon graceful exit of the program, "I 

PROCEDURE ExltGracefully; 

(" Call all the designated terminating procedures, »| 
(« and then halt. ') 

END EtchGlobal. 



LISTING 2 

IMPLEMENTATION MODULE EtchGlobal; 



t*^************** 



Sons low level routines for EtchAsketch 
Written for the Benchmark M2 compiler. 



' Steve Faiwlszewski 



December 1987 

r**it***ir ******* 



FROM Memory IMPORT MeraReqSet, MemPublic, MemChip, 

MeiTiClear; 
FRCM Intuition IMPORT FreeRemember, AllocRemember; 
FROM TermlnOut IMPORT WriteString, WriteLn; 
FROM RunTlmeErrors 

IMPORT InstallErrorHandler, 
RemoveErrorHandler; 
FROM SYSTEM IMPORT ADDRESS; 

VAR 

CurrentTermProc : CARDINAL; 

TerraProcs : ARRAY [O.,50] OF PROC; 

PROCEDURE TheEnd; 
BEGIN 

WriteString ('Releasing all allocations.'); WriteLn; 

FreeRemember (RKey, TRUE}; 

ReraoveErtorHa ndl er; 

HALT 
END TheEnd; 

PROCEDURE Allocate (VAR ptr : ADDRESS; size ; LONGCARD) ; 
BEGIN 

ptr :- AllocRemember (RKey, size, 

MemBeqSet(MeiiiClear,MeraPublicn ; 
END Allocate; 

PROCEDURE ChipAllocate (VAR ptr : ADDRESS; size : LCNGCARD) ; 
BEGIN 

ptr := AllocRemember (RKey, size, 

MemReqSet {MeinClear, MemPublic, MemChip} ) ; 
END ChipAllocate; 

PROCEDURE AddTermlnatlonProc(t : PROC); 
(* Insert procedure t into the array of terminating *) 
(' procedures (which are called upon graceful exit. *} 
BEGIN 

TermProcst CurrentTermProc] := t; 

INC (CurrentTermProc) 
END AddTerminationProc; 

PROCEDURE ExltGracefully; 

(* Call all the designated terminating procedures, *) 
VAR 

i : CARDINAL; 
BEGIN 

FOR 1 •- (CurrentTermProc-l) TO BY -1 IX> 
TermProcs[i) 

END 
END ExltGracefully; 

BEGIN 

RKey :- NIL; 

CurrentTermProc :- 0; 

AddTermlnationProcdheEnd) ; 
(* The error handler Is Installed just In case we need it, *) 

InstallErrorHandler; 
END EtchGlobal, 



USTING 3 1: 



iisliii^^i 



DEFINITION MODULE EtchJoystick; 
********************************************************* J 

* Joystick-related routines for the EtchAsketch program •) 

* Written for the Benchmark M2 compiler, 

" Steve Falwiszewski December 1997 

*•****««******«***** #*******♦***************** ********* 
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FROM Tasks IMPORT SlgnalSet; 

CONST 

Forward ■ ^1? 
Baclcward - 1; 
Left - -1; 
Right - 1; 



PROCEDURE Open Joystick; 
(• Open the gameport device and set It up for a joystick ') 

PROCEDURE cioseJoystlck; 

{• Release the gameport resourco *) 

PROCEDURE PrepareToReadJoystlck; 

(• Prepare the gameport device for a read. *! 

PROCEDURE set TrlggerTlme (Interval : CASDINAL) : BOOLEAN; 
(* Set the trigger Interval far the joystick. *) 
(« Returns true If successful. 



M 



PROCEDURE CetJoystlckStatusjVAR ButtonDown ; BOOLEAN; 

VAR Xstlck, Ystlck : INTEGER}; 
(* Assuming a message came from the Joystick *) 

(• (i.e. PrepareToReadJoystlck was previously called) •) 
(' examine joystick's direction and button condition *) 

PROCEDURE LlstenToJoystlck (VAR MySlgnalSet : SlgnalSet); 
(* Set up the slgnalset to listen to gameport events •) 

EHD EtchJoystick, 

LISTING 4 iffl 

IMPLEHENTATIOM MODULE EtchJoystlck; 



********•• 



»****•*«**********•*■••*) 



Joystick-related routines for the EtchAsketch program •) 

•) 
Written for the Benthmark M2 coirpller. ') 



* Steve Faiwlszewskl 



**«***# ^* 



December 1987 •) 



FROM EtchGlobal IMPORT AddTermlnatlonProo, 
ExltGracefully; 

FRCH GanePortDevlce IMPORT GPDSetTrlgger, GPDSetCType, 
GPTDownKeys, GPTUpKeys, 
GPTKeysSet, GamePortTrlgger, 
GPCTNoCont roller, GPCTAbsJoystlck, 
GPDReadEvent; 

FRCM Ports IMPORT MsgPortPtr, GetHsg, MessagePtr; 

FROM PortsUtll IMPORT CreatePort, DeletePort; 

FRCM Tasks IMPORT SlgnalSet; 

FRCM lODevicesUtil IMPORT CreateStdIO, DeleteStdIO; 

FRCH Itnevlces IMPORT lOStdReqPtr, lOFlagsSet, 
lOStdReq, 

DoIO, SendIO, CmdWrlte, CmdRead, 
OpenDevlce, CloseDevlce; 

FRCM InputEvents IMPORT InputEvent, Input EventPtr, 

lECodeLButton, lECodeUpPreflx; 
FRCM TermlnOut IMPORT HrlteStrlng, WrlteLn; 
FROM SYSTEM IMPORT BYTE, ADR, TSIZE, LCWGWORD; 



CONST 

GanifiPortNaine - "gameport. device"; 



JoyMsgPort : MsgPortPtr; 
JoylORequest : lOStdReqPtr; 
JoystlckData ; InputEvent; 



PROCEDURE cleanuplline ; ARRAY OF CHAR; n : CARDINAL!; 
BEGIN 

WrlteStrlng(line); HrlteLn; 

IF n > 2 THEN CloseDevlce (JoylORequest) END; 

IF n > 1 THEN DeleteStdIO (JoylORequest) END; 

IF n > THEN DeletePort (JoyMsgPort") END; 




AMIGA DUAL 3 V2 ' 
niSK DRIVES 

100% Compatable with 
Amiga 500, 1000 & 2000 Computers 

• Internal Power Supply 

• All Metal Chassis 

• Horizontal Layout 

• Vented Enclosure 

• On-Off Switch 

• 6 foot 3-prong linecord 

• Primary Circuit Breaker Protected 

• Color Coordinated to Amiga Computers 

ONLY $395.00 

Single Disk Drive w/pass-thru $199.00 

20 Meg Hard Drive (SCSI) with Controller 

Only $750.00 

Comp-V-Save 

414 Maple Avenue, Weslbury, ^3Y 11590 

In NY State (516) 997-6707 

Outside NY State (800) 356-9997 

"Meeting the Needs of People in the Electronic Age" 



END cleanup; 

PROCEDURE abort (line : ASSAY OF CHAR; n : CASDINAL); 
BEGIN 

cleanup(llne,n) ; 

ExltGracefully 
END abort; 

PROCEDURE SetTrlggerTimel Interval ; CARDINAL): BOOLEAN; 
VAR 

HyTrigger : GamePortTrlgger; 
BEGIN 

WITH JoylORequest" DO 

loCoimand :- GPDSetTrlgger; 

loLength :- TSIZE(GanePortTrlgger) ; 

loCata := ADR(MyTrlgger) ; 
END; 
WITH MyTrlgger DO 

gptKeys :- GPTKeysSet (GPTDownKeys, GPTDpKeys); 

gptTlmeout := Interval; 

gptXDelta :- 1; 

gptroelta :- 1; 
END; 
IF DoIO (JoylORequest I <> OD THEN 

RETURN FALSE 
END; 

RETURN JoylORequesf.loError - BYTE(O) 
END SetTrlggerTlme; 



PROCEDURE SetType (type : BYTE) ; BOOLEAN; 
(* Set the type of gameport controller *) 
BEGIN 

WITH JoylORequest" DO 

loComnand :- GPDSetCType; 
loLength :- 1; 
loData :- ADR(typel; 
END; 
IF DoIO (JoylORequest) <> OD THEN 
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RETURN FALSE 
END; 

RETDRN JoylORequest'.loError - BYTE(O) 
END SetType; 

PROCEDURE PrepareToReadJoystlck; 
(- Do an asynchronous I/O (SendIO) , telling the •) 
t* joystick that we want to read an event. •) 
BEGIN 

WITH JoylORequest* DO 

loComrrand := GPDReadEvent; 
ioLength :- TSI2E(InputEvent) ; 
loData :- ADR(Joystlc)(Data); 
ioFlags := IOFlagsSet( ); 
END; 

SendIO ( JoylORaquEst ) 
END PrepareToReadJoystlek; 

PROCEDURE OpenJoystlck; 

(» Opening the gameport device requires the creation *) 
(• of a port, allocation of lOStdReq record, and actual *) 
I* opening of the device Itself. •) 

BEGIN 

JoyMsgPort := CreatePort (ADRpMyJoyPorf) ,0) ; 
IF JoyMsgPort = NIL THEM 

abort ("Couldn't create joystlc)c ciort",0); 
END; 

JoylORequest :- CreateStdIO (JoyMsgPort*) ; 
IF JoylORequest - NIL THEN 

abort ("Couldn't create joystick lo request",!); 
END; 

IF OpenDevice (ADR (GamePortNameJ , 1, JoylORequest, 
LONGHORDIOIJ <> OD THEN 
abort {"Couldn't open joystick device", 2) 
END; 



(• so far so good. Now set the controller type 
(* to 'joystick' , 

IF NOT SetType (BYTE (GPCTAbsJoystlck)) THEN 
abort ("Couldn't set controller type", 3) 

END; 



*1 



(♦ We don't want to get timer events as a default ') 
IF NOT SetTrlggerTlme(01 THEN 

abort ("Couldn't set trigger", 3) 
END; 

JoylORequesf.loMessage.mnReplyPort := JoyMsgPort; 
END Open Joystick; 

PROCEDURE GetJoystlckStatUE(VAH ButtonDown : BOOLEAN; 

VAR Xstlck, ystick : INTEGER}; 
BEGIN 

MITH JoystlckData DO 

IF leCode - lECodeLButton THEN 

ButtonDown :- TRUE 
ELSIF ieCode - lECodeLButton + lECodeUpPrefix THEN 

ButtonDown :- FALSE 
END; 

Ystlck :- leY; 
Xstlck := leX; 
END; (♦ with *) 
END GetJoystlckStatus; 

PROCEDURE LlstenToJoystlck (VAR MySignalSet : SlgnalSet) ; 
BEGIN 

INCL (MySignalSet, CASDINAL(JoyHsgPort".mpSigBlt) ) 
END LlstenToJoystlck; 

PROCEDURE CloseJoystlck; 

(* Set the gameport type to 'no controller' *} 

BEGIN 

IF NOT SetType (BYTE (GPCTNoController)) THEN 

WriteStrlngC* Could not reset joystclk port "); 
WriteLn 
END; 

oleanup( 'Releasing Joystick Resource. ' ,3) ; 
END CloseJoystlck; 

BEGIN 

AddTeminatlonProc {Close Joystick); 
END EtchJoystlok. 



•AC- 



HARD DRIVES 

PIONEER has the storage solution for your personal computer, business 
system or graphics workstation. Your requirements are met by our product 
famUy. From the 20-mcgabyle through the high performance 150-megabyte 
drives, PIONEER spans the storage spectrum to offer the right capacity, 
perfoimance and price to suit your system needs. 

AH PIONEER hard drive have an embedded SCSI controller build-in. This 
makes you compatible with other SCSI systems on the market (no interfaces 
needed between the computer host controller and your hard drive). 

SCSI HOST CONTROLLER 

The SCSI host/controUcr has been designed with growth and expansion in 
mind. The hardware and software provided with your SCSI host/controller will 
allow you lo connect, set-up and access infomaatjon from any SCSI device. 
The SCSI host/controMcr allows AmigaDOS to deal with your hard drive at a 
system level using the same commands thai you are now using with the 
standard Amiga 3.5" floppy drive. 

The SCSI host/controller will provide you with the fastest, most reliable and 
fully featured hard drive system available for the AMIGA 5CX), 1000 and 2000. 
The SCSI host/controller comes complete with a expansion bus pass-thru, 18 
inch cable, 50-pin SCSI bus and Apple/Mac Pscudo SCSI 2S-pin connectors. 

HARD DRIVE CASE 

Full-height case comes complete with a 45 watt fan cooled power supply, 
switchable 110/220 AC voltage (50/60 Hz), room for one fuU-hcight or two 
half-height drives, power-on lED, half-height cover plate and power cord. 
Dimensions: 7" wide, 5" high and 15.5" deep. 

Half-height case comes complete with a 45 watt fan cooled power supply, 
switchable 110/220 AC voltage (50/60 Hz), room for one half-4veight drive or 
tap back-up, convenient carry handle and power cord. 
Dmiensions: 6" wide, 3.25" high and 15.5" deep. 



Hard Drive comes complete with drive, SCSI 

host/controller, your choice of case and a ONE 

YEAR WARRANTY! 



20 meg 
40 meg 
65 meg 



$ 659.95 
$ 879.95 
$ 949.95 



OUR GUARANTEE TO YOU: 

AU our products arc 100% guaranteed. We will replace, exchange or refund* 

any purchase to your satisfaction. 

* Refund must be made within 15 days of receipt of product. 



External 3.5" Floppy Drive 

PIONEER'S 3.5" floppy drive comes complete with an 18" 
cable, fully enclosed metal case, a pass-thru for addional 
drives, single or dual drive, ninety day warranty and consumes 
about 2.1 watts. 

Single Drive $ 159.95 
Dual Drive $ 329.95 



PIONEER 
COMPUTING 

-Blazing a New Frontier for AMIGA COMPUTERS- 

2469 East 7000 South #200 
Salt Lake City, UT 84121 

(801)942=1174 
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A JSA A. Z I M G INTERVIEWS 



An Interview with Avant Garde Artist, Jean "Moebius" Giraud 



by Edward L. Fadigan 



What do a twisted loop of paper and an 
airtight garage have in common? They 
are both creations of Mocbius. 

The Moebius of the Airtight Garage is 
French artist Jean Giraud. His nom-de- 
plume, "Moebius," is only borrowed 
from the very real German mathemati- 
cian who created the famous twisted 
loop of paper known as the "Moebius 
Strip." 

Moebius, the artist, was born in a 
suburb of Paris on May 8, 1938, He 
spent a great deal of his childhood with 
his grandparents, and on their book- 
shelves, he discovered the works of 
famous nineteenth century illustrators, 
such as Custave Dore. He was fasci- 
nated, not only by these classic illustra- 
tions, but by comic strips as well, 
especially Tarzan, Tintin, Flash Gordon, 
Spirou, Mandrake, and The Phantom. In 
fact, he was so impressed by The 
Phantom, he later paid homage to it in 
his graphic novel. The Airtight Cara^. 

At sixteen, Giraud began artistic studies 
at the Arts Appliques, a professional 
school in Paris. Around this time, he 
discovered the fascinating concepts 
being explored in science fiction, 
through the French edition of Fantasy & 
Science Fiction. 

Besides having been published in many 
science fiction magazines, such as the 
European Metal Uurlant and its Ameri- 
can counterpart. Heavy Metal, Mocbius 
has lent his artistic hand to several 
science fiction films as well. He worked 
on Alien, designing a number of 
spacesuits and costumes. His influence 
can also be seen in TROhl, the first film 
to use large amounts of computer 
animation. 



In the past few years, Moebius has to 
contributed designs to the live-action 
feature Masters of the Universe, and has 
worked on Willow, a live-action fantasy 
picture to be produced by George Lucas 
cuid directed by Ron Howard. 

Here is Moebius' work (on page 57), 
presented with a brand-new tool, the 
Amiga computer. Comparing this to his 
more traditional artwork (on page 56), it 
is easy to see that the Amiga in no way 
restricts an artist's style. This work is 
most definitely "Moebius." 

AC: Tell me how you got involzKd with the 
Amiga, and computer graphics. 

MOEBIUS: Well, after I bought the 
Amiga for my son Julien, he showed me 
all the really nice graphics it could do. It 
was then that 1 started to experiment 
with it. Once in a while I would sit 
down and play, just drawing computer 
pictures for the fun of it. Now that I feel 
more comfortable using it, I'd tike to try 
some animation. Julien just got "Video- 
Scape 3D." I'm really looking forward 
to using that one, but I'll have to wait 
until he knows it well enough to show 
me how to use it. 

AC: Did you use any other drawing tools 
besides the mouse? 

MOEBIUS: No, all of my Amiga 
drawings so far have been created using 
only the mouse. We're thinking of 
getting a drawing tablet soon, though. I 
think that'll make it a little easier for me. 

AC: Do you find the mouse awkward after 
years of using traditional tools? 

MOEBIUS: It was a little difficult at 
first, but after many hours, and a few 
drawings, I started to get the hang of it. 
Besides, I like the "rough" look of some 
of my first computer pictures. 



AC: One of the first was "Black Chair." 
Tell me about that one, 

MOEBIUS: I did that picture as a kind 
of technical training. The quality of the 
finished piece was not my first concern. 
It was done mostly to get the feel of a 
new tool. I don't think it came out too 
bad, though. 

AC: Did you sketch it out and plan it 

beforehand? 

MOEBIUS: Not at all. I improvised 
diiicctly on the screen with the paint 
program. But you're right; it's a good 
idea to do the initial sketches on paper, 
and, in the future, I'll be doing more of 
that. 

AC: What do you think is the future for 
computer graphics? 

MOEBIUS: I have no doubt it will grow 
even faster in the future than it is 
growing today. But 1 don't think I'll be 
very involved with it. I still prefer my 
paper and pencil. 

AC: Do you think computer graphics can be 
an art in itself or is it merely an instrument 
for use in more tangible mediums? 

MOEBIUS: No technique is an art in 
itself. There are only tools for the 
creator. 

AC: What are your plans for the Amiga in 
the future? 

MOEBIUS: My son is my guide in this 
area. With his help, 1 have only the 
intention to enjoy and explore. Discover 
what? That's the best part. It will be a 
surprise! Voila! 

•ACv 



Amazing Computing V3.3 ©1988 



55 








MocbiujJ 




PAL Help 



by Perry Kivolowitz 



"A simple procedure you can follow to improve yourAiooo's reliability... ' 



Since the introduction of the Amiga 
1000, rumors concerning its ability to 
drive expansion devices have fre- 
quently surfaced. A common theory is 
that somehow Commodore botched 
things up when choosing vendors for 
several PAL devices on the AlOCX) 
daughterboard. 

While it is true that PALs from 
different vendors exhibit different 
drive characteristics, I have found a 
simpler, more realistic explanation of 
the problems some AlOOOs have with 
expansion products. In this article, I'll 
detail a simple procedure you can 
follow to improve your AlOOOs 
reliability with expansion products. 

We've all heard about instances in 
which one AlOOO works properly with 
a brand x expansion peripheral, but 
another does not. At some point 
during the booting sequence, the 
AlOOO hangs, or perhaps it crashes un- 
expectedly during a session and asks 
for the KickStart disk, instead of 
rebooting. Or the AlOOO 
works perfectly with one 
expansion product, but fails 
when a second is installed. 
These are common problems 
relating to the AlOOO 
daughterboard (if not to the si 

particular expansion product). 



The daughterboard was not 
originally part of the AlOOO. 
Also called the KickStart 
RAM Tower, the daughter- 
board was thrown in to help 
speed the AlOOO to market 
when no reliable ROM -based 
operating system was 



tn 

UJ 

O 



available. With 30 chips, the 
daughterboard replaces what only 4 
chips would have provided in a ROM- 
based AlOOO. Consequently, the 
AlOOO is more heavily burdened by 
the extra load than an A500 or A2000 
would be. 

One popular theory maintains that you 
must change four PALs on the 
daughterboard. According to this 
theory, replacing the existing PALs 
with stronger drive capability PALs 
compensates for the heavier load. 
Evidence has shown, however, that 
changing four PALs is successful only 
fifty percent of the time. Considering 
the difficulty of desoldering a twenty- 
pin chip, and the likely damage to the 
printed circuitboard, a fifty-percent 
success rate may not be worth the 
effort or risk. Anyway, this solution is 
particularly ineffective in solving 
certain expansion problems, especially 
where 68020 accelerator boards are 
concerned. 
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Figure One 



The daughterboard is connected to the 
motherboard by several one-inch metal 
pins. Two of the four PALs are locally 
grounded on the daughterboard itself, 
but the other two PALs are grounded 
on the motherboard, after traveling 
around the surface of the daughter- 
board and through the one-inch pins. 
Because of the poor grounding, these 
PALs pick up a lot of noise, causing 
interference for signals coming out of 
the expansion port. Providing better 
grounding for these PALs dramatically 
reduces the noise coming through the 
expansion port, and is much simpler 
than replacing the PALs. Anyway, if 
enhancing the grounding of the 
daughterboard fails to solve your 
problem, you can still try replacing the 
PALs. 

If you do not experience any difficul- 
ties with your expansion product, you 
don't need to make this change. (In 
other words, if it's not broken, don't 
fix it.) Otherwise, you may wish to 
try the following change with your 
AlOOO. 



Altematives 

You may wish to consider 
buying one of the KickStart 
ROM plug-in products 
available for the AlOOO, 
removing the daughterboard 
entirely (replacing it with 
what should have been there 
in the first place is a reason- 
able approach to this prob- 
lem). However, these 
products are expensive and 
may produce unpleasant side 
effects for your AlOOO. 
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Warning! 

Neither ASDG Incorporated 
nor th£ publisher of this article 
can accept any liiAilit}/ for 
damage which may result from 
performing the change described 
below. This procedure is 
presented as a public service, 
and no warranties are expressed 
or implied. The procedure is 
safe and effective to the best of 
our knowledge. 

Performing this procedure will, 
of course, void your warranty 
from CBM. 

How If s Done 
Here's what you'll need: 

• Phillips head screwdriver 

• Rat head screwdriver 

• Pair of needle-nose pliers 

• Soldering iron 

• Solder 

• Insulated wire 

• Wire stripper 



Start by cutting four lengths of wire, 
each .85 inches long. Strip off 1/8 
inch of insulation from each end. This 
should leave a bare section of wire .6 
inches long. Using the needle-nose 
pliers, make a right angle bend at each 
end of the exposed wire. 

Now let's remove the cover of your 
AlOOO. Disconnect the power, then 
remove all attached cables. Invert the 
AlOOO and place it on a clean surface. 

Locate the five recessed screws and 
use the phillips head screwdriver to 
remove them. Then slowly turn your 
AlOOO right-side up. As you do so, 
the five screws will fall. Collect these 
and put them aside. 

With your AlOOO upright, turn the 
machine so that the right side {with 
the 86-pin expansion port) faces you. 
Locate the slight indentations on the 
side of your AlOOO in the plastic 
bottom cover. There will be one in 
the bottom cover just above mouse 
port 2, and one an inch from the rear 
of the cabinet. 



N 




Figure Two: Front ofAiooo 

Using the flat blade screwdriver, 
gently pry the top cover away from 
the AlOOO by inserting the flat blade 
screwdriver into the recess. You are 
trying to pull a tab on the inside of 
the top cover out from its catching 
place in the bottom cover. 

After freeing the right side of the top 
cover, work the left side free, so that 
the top cover can be removed entirely. 
You should now see the metal RF 
shield covering most of the inside of 
your AlOOO. Use the phillips screw- 
driver to remove the three screws 
along the power supply, one screw on 
the floppy disk drive, two screws 
along the front of the shield, and eight 
screws along the rear of it. Use your 
needle-nose pliers to pluck the screws 
out of the front and rear of the shield, 
since these are recessed beyond easy 
reach. Put these screws aside. 

Before attempting to remove the metal 
shield, locate the four twist tabs 
securing the electrical contact between 
the ground of the motherboard and 
the shield. Two of these are located in 
the front of the AlOOO, one on the rear, 
and one on the right side. Using your 
needle-nose pliers, gently straighten 
the side and rear tabs so that the 
metal shield can be removed. 

What you see should resemble 
Figure!. Identify the daughter- 
board; it is the big green printed 
circuit board sitting one inch above 
the motherboard. Do not remove 
it. 



Using Figure 1, locate 
PALs marked J, K, L, & N. 

Using Figure 2, locate the 
pins on the top of J, K, L, 
& N. Connect the top left 
hand pins from J to K. Do 
the same from L to N. 
Using the remaining two 
wires, connect the bottom 
right pins of J & K, and 
connect the bottom right 
pins of L & N. 



Note: As you solder, the heat will be 
transmitted through the daughterboard to 
the actual PAL on the other side. To 
prevent damage to the PALs, be sure to 
solder quickly and accurately. 

The resulting connections should be 
identical to those shown in Figure 2. 
The new wires connect the ground 
and power pins of the better grounded 
PALs to the same pins on the poorly 
grounded PALs. 

At this point, you may carefully 
connect the video and power cords to 
your AlOOO, as well as the expansion 
products you were having difficulty 
with. Be careful not to let anything 
fall into the open AlOOO. When you're 
done, reassemble the Amiga. 

Your problems will probably have 
disappeared. If they persist, you may 
consider replacing the four PALs (J, K, 
L, & N), or eliminating the KickStart 
RAM Tower entirely. If your prob- 
lems are not resolved, it's possible that 
your expansion products are at fault. 
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Boolean Function Minimization 

A Digital Logic Design Tooi in AmigaBASiC™ 



by Stephen M. Hart 



Of all the diverse fields in electronics, perhaps the most 
widely implemented is combinational (digital) logic design. 
The applications of this technology are as limitless as the 
imagination of the designer who applies it. However, before 
a digital design process can be pursued, the designer must 
carefully consider several constraints: 

1. Size - How much space can the circuit occupy? This 
category directly correlates to the number of integrated 
circuit (IC) packages utilized in the design. 

Z Cost - How much money will the design require? Does 
the cost justify the function of the circuit? Again, the 
number of ICs directly correlates to this category. 



3. Fan-in - This is the number 
of inputs to a particular logic 
gate. Generally, the greater 
the fan-in, the greater the cost. 

4. Fan-out - This is the 
number of logic gate inputs 
which can be driven by the 
output of a single gate. 
Serious problems may result 
if the design forces a gate to 
exceed its fan-out. The fan-out 
of a gate can be accurately 
calculated; however, for our 
purposes, a general rule of 
eight to ten per gate is 
acceptable. 




Figure 1: 2-level NAND-NAND Circuit 



5. Other considerations - This 

category will not be addressed in the article, but is included 
for completeness. Other considerations include operating 
voltage, operating frequency, operating temperature, and 
propagation delay. 

Before we attempt a design, let's define a few elementary 

terms: 

1. Boolean Function - An algebraic expression in which 
variables represent the state (ON or OFF) of the digital 
circuit (see Functions 1, 2, and 3), 



2. Truth Table - A tabular representation of all possible 
inputs to a logic circuit, and the corresponding outputs (see 
Table 1). 

3. NAND-NfAND Realization - A Boolean function that can 
be realized (implemented) with two levels of NAND gates 
(see Figure 1). 

4. Minterms - Decimal integer equivalents of the binary 
inputs to a logic circuit which yield 'high' or 'V outputs (see 
Table 1). 

5. Don't Cares - Decimal integer equivalents of the binary 
inputs to a logic circuit which are independent of or 
irrelevant to the function of the circuit. 



6. Literal - Any variable or 
negated variable within a 
Boolean expression. 

7. Prime Implicants - Boolean 
terms which cannot be 
combined with any other 
term(s) to produce a new term 
with fewer literals, 

8. Essential Prime Implicants 
- Boolean terms which must 
be present in the circuit im- 
plementation. 



9. Nonessential Prime 
Implicants - All prime 
implicants which are not 
essential prime implicants. Nonessential prime implicants 
can be reduced to a minimum set required to implement the 
function. 

With the above constraints and definitions in mind, let's step 
through the design of a simple combinational circuit. The 
truth table (see Table 1) illustrates a circuit with four 
possible inputs (A B C D) and one output (f). A "1" 
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Figure 2: Non-Minimized Realization of Table 1 



Figure 3: Minimized Realization of Table 1 



indicates a logical "high" or "on" state, and a "0" represents 
a logical "low" or "off" state. The truth table can be 
directly transformed into a Boolean function representation: 

f = A'B'C'D + A'B'C D' + A'B CD + A'B C D + A B CD + 
A B C D (Function 1) 

We can now transform this equation into its combinational 
logic representation (see Figure 2). As illustrated in Figure 
2, this implementation requires: 



MINISBHS 


2 

5 
7 



13 
15 



INPtTTS 
A B C D 



OUTPUT 

f 
1 

1 



1 



1 







1 



1 



4 inputs (A B C D) 

1 7404 hex inverter package 

3 7421 dual 4-input positive-AND gate packages 

2 7432 quadruple 2-input positive-OR gate packages 

This yields a total requirement of 6 IC packages. Also 
notice that input "B" is required to drive 5 separate logic 
gate inputs. This requirement could present a problem if 
the quality of input "B" is poor. We could alleviate the 
possibility of this problem by passing input "B" through a 
line driver (another gate). 

What can be done to improve our design? There are many 
Boolean function minimization techniques which can be 
applied to our original equation (Function 1). These include 
Boolean algebra, Karnaugh mapping, the Quine-McCluskey 
Method, and computer-aided design (CAD). Application of 
any of these techniques will yield the following simplified 
Boolean function: 



f = A'B'C + B D 



(Function 2) 



An additional design procedure, double negation of the 
function, will transform our reduced function into its 
NAND-NAND realization: 



f = ( (A'B'C)'(B D)' )' 



(Function 3) 



Table 1- Combinational Logic Design Truth Table 



The schematic for our reduced function is shown in Figure 
3. This simplified design requires: 

3 inputs (A B D). 

1 7404 hex inverter package. 

1 7410 triple 3-input positive-NAND gate package. 1 I 

(continued) 
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The benefits of Boolean function minimization should be 
apparent. Our simplified design (Figure 3) has yielded a 
67% reduction in the number of IC packages, reduction in 
the fan-out of all inputs, and complete removal of input 
"C". These reductions translate into significant savings in 
cost and physical size over the implementation in Figure 2. 

As stated earlier, there are several miiumization techniques 
which can be applied to Boolean functions. Listing 1 is a 
BASIC implementation of a CAD program. Listing 2 
contains the output of the program for the design criteria of 
Table 1. The inputs to the program consist of the minterms 
and don't cares of the function. The output consists of the 
prime implicants (Pis), essential Pis, and nonessential Pis. 
The output is interpreted as follows: 

- A zero (0) indicates a negated variable. 
-A one (1) indicates a non-negated variable. 
-A dash (-) indicates an omitted variable. 

The program was developed on an Amiga 1000, but should 
be portable to most BASIC interpreters. 

In conclusion, the design considerations, general terms, and 
CAD program presented here should start the reader on the 
right track to understanding and implementing low-cost, 
well-designed, digital logic circuits. 



Listing One 

CAD Boolean Function Minimizer 



JZO Y-INNH 

330 LG-INTRH(X) AND IHTRH<Y):IF LG-INTRM(X) THEN 37D 

no Y-1-1:1T YJ-1 THEN 330 

350 X-X+l!lF X<INMM THEN 320 

360 GOTO 54 5 

370 C5-"F-:F0H V - TO O.RDER 

390 TEMP5(0,VI-BIf)S(X,V) lIF BINS (X, V) OBINS |Y, V) THEN TEKPS |0, V) ---- 

390 NEXT V;HCH— l:PSB-0 

JOO FOR A-0 TO ORDER; IF TEHPS (0, A)----THEN PSB-PSB+l 

ilO KEXT A: IF Psa-0 THEN MCH-liGOTO 460 

420 CAH-2-PSB:rOR D-0 TO ItlKH-.Smg — 1 i FOR A-0 TO ORDER 

430 IF (TEMP5(0,A)-BI1JS(D,A)) OR iTEHP S (0, A)-"--) THEN SA.»e-SAME+l 

440 NEXT A;IF SAME-ORDER THEK CAN-CAN-1 

450 NEXT D;IF CAN-0 THEN MCK-1 

460 IF WCHOl THEN 340 

470 IF PIKUM— 1 THEN 520 

480 FOR t-O TO PIHtJH:C5--T-;SAKE — llFOB D-0 TO ORDER 

490 IF ITEMPSIO,Dl-PI$<C,Dn OR (PIS <C,D)----) THEN SAME-SAME+1 

500 NEXT D:IF SAME-ORDER THEN CS-'F" ;C-PINUM 

510 NEXT C:GOTO 530 

520 PIKUM-0:FOR C-0 TO 0[IDERrPI$ (0, C(-TSMP$(0,C) iNEXT C 

530 IF CS-"F" THEN 34 

535 PINUM-PltreH+liFCSl V-D TO ORDER; PIS IPINIIH, VI -TEMPS (0,V| ;HEXT V 

54 GOTO 340 

54 5 REM OUTPUT THE PRIME IMPLICANTS 

550 PRINT"PRIME IMPLICANTS:" 

555 FOR V-0 TO PINyM:FOR T-0 TO ORDER 

560 PRINT PISIV,T); :NEXT T;PBINT:NEXT VlPRI.NT 

570 REM PRODUCE ESSENTIAL PRIME IMPLICANTS 

580 FOR X-0 TO PINUH:SAV(X)-0:HEXT X:NSAV— 1 :ESNH~1 

590 FOR X-0 TO KN : CNT-0 ; FOR Y-O TO PINUHjMCH— 1 i FOR P-0 TO ORDER 

600 IF (PISly,P|-HKBS(X,Pn OR (PIS I Y, PI -"--) THEN MCH-MCH+1 

610 NEXT P.-IF MCH-ORDEH THEN CNT-CNT+1 :HOLD-Y 

620 NEXT y:IF CNTOl THEN 660 

630 IF SAV(HOLD|CiO THEN 670 

640 SAV|H0LD)-1;ESNM-ESNM+1 

650 FOR Z-0 TO ORCER:ESPI$(ESNM,Z)-PI5(HOLD,Z| ;NEXT Z 

660 NSAV-NSAV-tl : FOR V-0 TO OHDEH:UJIS (NSAV, V)-MHBS(X, V) :NEXT V 

670 NEXT X 

660 NON— liFOR X-0 TO PIHUM:IF SAVtX)"0 THEN 700 

690 NON-NON+I.-FOR Y-0 TO ORDER:NSPrS (NON, Y| -PIS (X, Y| :NEXT Y 

700 NEXT X 

710 REM OUTPUT ESSENTIAL PRIME IMPLICANTS 

720 PRINT-ESSENTIAL PRIME IMPLICANTS:" 

730 FOR V-0 TO ESNH:FOR T-0 TO ORDERsPfllNT ESPISIV.T); 

740 NEXT T:PR1NT;NEXT ViPRINT 

750 REM OUTPUT NONESSENTIAL PRIME IMPLICANTS 

760 IF NOW — 1 THEN PEINT-»> NO NOHESENTIAL PRIME IMPLICANTS «<":GOTO 

900 

770 IF ESNK— 1 THEN PRINT"THE FUNCTION IS CYCLIC" ;PRINT 

7B0 PRINT-NONESSENTIAL PRIME IHPLICANTS;- 

790 FOR X-0 TO NON:FDR Y-O TO ORDER:PRINT NSPI5 (X, Y) r :NEXT Y 

795 PRINT :NEXT X 

800 END 



10 REM BOOLEAN FUNCTION MINIMIZER BY STEPHEN H. HART 

20 CLS:PRINT:CLEAR ,25000:CLEAR ,50000* 

3D DIM INTRK(lOOI,MNTHH|lOO),BINSIl00,83,PIS(10O,8),ESPIS(100,8) 

10 DIM NSPIS(100,8),TEMPSU, B),UNS(100,B),MNBSI100,8) 

SO HN — l:PRINT:PRINT-ENTEft MINTERMS - TERMINATE WITH NEGATIVE NUMBER" 

60 INPUT NT! 

65 IF NMCO AND MN<0 THEN PRINT-NO MINTERMS ENTERED !": GOTO 50 

70 IF KM<0 THEN GOTO XOO 

SO MN-MN+1:IF MN>100 THEN PRINT-TOO MANY TERMS - 100 MAXIMUM" : GOTO 800 

90 HHTR«(HN)-NH;INTRM(MNI-NH:GOTO 60 

100 INNH-MN:PRINT!PRINT"ENTER DON'T CARES - TERMINATE WITH NEGATIVE 

NU.MBER' 

110 INPUT NH:IF NM<0 THEN 140 

120 INNM-INNM+1 : IF INNM>100 THEN PRINT"T0O MANY TERMS - 100 

MAXIMUM" ;GOTO 900 

130 INTRM(INNM|-NM:GOTO 110 

140 REM PUT TERMS IN ASCENDING ORDER 

150 FOR X-0 TO INNM-1:F0R Y-Xtl TO JNNH 

ISO IF INTRHIXKINTBMIY) THEN ISO 

170 A-INTHH(YI :IhTRH)Y)-INTRMIXI :INTRM(X)-A 

180 NEXT Y:NEXT X 

190 ORDER-INT (LOG I INTBM(INNM) I /LOG (2 1 ) 

200 FOR X-0 TO MN-I:FOR Y-X+1 TO HN 

210 IF MNTRM(X|<MNTHM1Y) THEN 230 

220 A-MNTRHIYI ;HNTRM|Y)-MNTRH|X1 :MNTRM(X)-A 

230 NEXT y:NEXT X 

235 FOR X-0 TO IhTIH;FOH Y-0 TO ORDER:BIHStX,¥|-"0" 

237 IF X<-MN THEN MNBS (X, Y)-"0" 

239 NEXT Y:NEXT X 

240 FOR X-0 TO INHMiCON-IHTHM(XI 
24 5 IF CON-0 THEK 2 60 

250 BIT-INT(lOG(CON)/lDGI2)l :CV-aBIIER-BIT:BINS(X,(rV| -"1" 

255 CON-C0N-2-BI?:GOT0 245 

260 NEXT X 

270 FOR X-0 TO MH:CON^lNTRM(X( 

275 IF CON~0 THEK 290 

280 BIT-INTtL0G(CON)/LOG(2)) :CV-ORDER-BIT:HNBS(X,CV| -"1" 

285 COK-C0(l-2''BIT;GOT0 275 

290 NEXT X 

300 REM PRODUCE THE PRIME IMPLICANTS 

310 PINUM— 1:F0R X-0 TO ORDEBiTEMPS 10, X)~"0":NEXT X:X-0 



Listing Two 

CAD Minimization of Table 1 

ENTER MINTERMS - TERMINATE WITH NEGATIVE NUMBER 





2 

5 

7 

13 

15 

-1 



TERMINATE WITH NEGATIVE NDMBER 



ENTER DON'T CARES 

-1 

PRIME IMPLICANTS: 

00-0 

-1-1 



ESSENTIAL PRIME IMPLICANTS: 

00-0 

-1-1 

»> NO NONESSENTIAL PRIME IMPLICAMTS «< 



■AC- 
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AmigaNotes 



by Rick Rae 

CIS (76703.4253) 



Modify your AlOOO to have a software-switchable output filter, 

just like the A500 and A2000. 



This month's column is devoted to a 
neat little hack for the Amiga 1000. 
With only five components that total 
under three dollars, you can now 
modify your AlOOO to have a soft- 
ware-switchable output filter, just like 
the A500 and AlOOO. 

Do I have your attention? Read on! 



AMIGA'S HLTER BYPASS 
OPERATION 

I won't try to convince you that 1 was 
the first person to investigate bypass- 
ing the Amiga's output filter. I never 
felt comfortable about running a 
column on it, though; once done, it 
couldn't be undone, unless you 
mounted a switch somewhere on the 
case. Although this is fine for the 
private hacker, I wanted to present 
something a bit "cleaner" here. 

When Commodore released the A500 
and A2000 with their software-con- 
trolled filters, the solution became 
obvious: develop a modification which 
looked exactly like the factory ap- 
proach. After switching over to this 
new circuitry and testing it for a few 
months, I'm ready to pass the details 
along to AC readers. 

If you're going to be crawling around 
inside your Amiga, I want the changes 
to be as simple, foolproof, and easily 
installed as possible. This design fits 
those criteria. Absolutely no trace cuts 
or modifications are required. No 
wires are soldered directly to ICs or 
other active devices. You can later 



remove the additional circuitry to 
restore your machine to its original 
state. Still, I am obliged to make a 
disclaimer: 

WARNING: Although this is a very 
simple project, is requires disassembly and 
direct soldered connections to your Amiga. 
It mill also void your warranty if your 
machine is new. In addition, the 4066 IC 
used is CMOS, and is therefore relatively 
sensitive to damage from static electricity 
while not wired into a circuit. If you are 
not confident about your electronic 
assembly skills, I strongly urge you to 
obtain assistance. Neither Amazing 
Computing nor I will be responsible for 
any damage resulting from attempting this 
modification. 

Are you still interested? Then read 
through the column at least once, pick 
up the items in the parts list, and dig 



PREPARING YOUR AMIGA 
FOR INSTALLATION 

The first step, of course, is to get 
inside your Amiga, To begin, turn off 
the power and gently flip the machine 
over onto a soft cloth. (You might 
want to disconnect all the cables first.) 
You will see five screws recessed in 
the bottom housing. Remove only 
these five screws. 

Now flip the machine back over and 
pull the cover off. The top snaps into 
place, so it won't lift right off. In- 
stead, you'll have to apply a slight 
inward pressure to the bottom near 



the rear while pulling outward slightly 
on the top. The rear comers should 
pop loose, at which point you will be 
able to lift off the cover and set it 
aside. (While you have the hood off, 
be sure to admire the embossed names 
of the Amiga team members.) 

Under the plastic cover, you'll see the 
metal shield which keeps the FCC 
happy. This one has a lot of screws, 
so be sure to get them all. There are 
eight along the back edge, three along 
the left side, two along the front, and 
one on the right at the disk drive. Be 
careful not to drop any screws dowTi 
into the machine. 

Once the screws are out, you must 
twist several tabs before you can 
remove the shield. This is easiest 
when done with needle-nose pliers, 
although you may be able to use a 
small set of standard pliers if you 
work carefully. 

Now gently lift the shield and set it 
aside. The inside of your Amiga 
should look something like mine 
(Figure 1). The large "S" shaped 
board is the WCS daughterboard. 
(Notice the large "L" shaped board in 
Figure 1, This is my Insider 1 meg 
RAM board from Michigan Software. 
1 heartily recommend this card to 
anyone who needs extra memory; 
mine was the eleventh off the assem- 
bly line, and I've never had any 
problems with it. This board was 
reviewed in AC V2.12 if you'd like to 
know more.) 
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The area in which 
you'll be working is 
inconveniently 
located under the 
WCS daughter- 
board. Remove the 
three screws 
holding the 
daughterboard in 
place, then slip your 
fingers under the 
edges and gently 
rock it up and off 
the motherboard 
pins. Work slowly 
and carefully, 
prying up alternate 
corners a bit at a 
time. Once the 
daughterboard 
comes free, set it 
aside. 

Notice that one of 
the cover support 
posts passed 
through a hole in 
the daughterboard. 
If you look just 
behind this post on 
the motherboard, 
you'll see U5G; this 
is the area where all 
but one of the con- 
nections will be 
made. 



BUILDING THE 
CIRCUIT 

Now you're ready 
to start wiring. 
Since this is a very 
straightforward 
modification, you 
can use just about 
any construction 
method you'd like. 
If you're into 
overkill, you could 
make up a little PC 
board, but most 
people would 
probably be 
satisfied with a 




Figure 1; My Amiga, with her cover removed, is ready for the filter 

BYPASS operation. The long box to the left is the power supply, with the 
fan behind; the box to the right is the floppy drive. You'll be working in 
an area under the WCS daughterboard, just above and to the right of the 
three large custom chips. 




Figure 2: A diagram of how 1 mounted all the components on the 
4066 IC. Notice that this view is from the bottom of the IC, so all 
pin numbers are reversed. 



small piece of perf- 
board and an IC 
socket. What I will 
describe is an even 
simpler approach, 
called "dead bug" 
style. 

Dead bug modifica- 
tions are performed by 
mounting the ICs 
upside down Qience 
the name) on the PC 
board, Compxfnents 
and wire connections 
are made directly to 
the pins of the IC. 
The advantage of this 
approach is simplicity: 
it can be done in 
minimal time with no 
extra parts required. 
The disadvantage? 
The IC is hard to 
replace if it goes bad, 
or if you damage it 
during installation. 

Begin by tying pins 2, 
7, 10, 11, 12, and 13 of 
the IC together; also 
tie pins 5 and 6 
together. Next come 
the other components. 
The layout is up to 
you, but all of them 
can be mounted neatly 
on the IC if you plan 
carefully. The lOOK 
resistor goes between 
V+ (which is on pin 
14) and pin 5 or 6, 
and can be mounted 
flat against the 
underside of the 4066. 
I mounted the 
2N3904's collector and 
emitter directly to pins 
5 and 7, respectively, 
bending the base lead 
back toward the center 
of the IC. The IK 
resistor goes between 
the base and V- (pin 
7), again flat against 
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the IC. The lOK 
resistor connects 
to the tran- 
sistor's base, 
with the other 
end connected to 
pin 1. Pin 1 has 
no effect on the 
circuit's 
operation; it is 
used merely as a 
tie point to 
avoid a "flying" 
component. 
Figure 2 is a 
bottom view of 
this parts layout. 




Now that the 
components are 
mounted, it's 
time to install 

the circuit in the Amiga. Apply a 
piece of double-side foam tape to the 
top of the 4066 IC and fasten it, pins 
up, to your Amiga's motherboard; try 
to place it as close to U5G as possible. 
To the left of U5G is a group of 
capacitors and, beyond that, an area 
with several traces and no compo- 
nents. This is where I installed my 
modification; see Figure 3. 

Once you have the IC mounted, you 

can begin wiring it to the mother- 
board; see Figure 4 for a diagram of 
the connection points. Notice that 
there are two pads marked by silk- 
screened squares, one in front and the 
other behind U5G; these are intermedi- 
ate signal outputs from the Amiga's 
sound circuitry. These must be 
connected to the inputs of the 4066 IC; 
you will wire the front pad to pin 8, 
the rear pad to pin 4. 

Now look at the row of components to 
the right of U5G. In the middle of 
this row, side by side, are two capaci- 
tors (they look like resistors) color- 
coded RED-RED-BROWN. These are 
the only components in this row with 
that code, so you can't go wrong. The 
left end of each capacitor is an 
intermediate signal input, and this is 



Figure 3: The installed filler BYPASS. Notice the 4066, 
mounted upside-down, in the left of the picture. The TlOSi 
(U5G) is in the center. 



where the signal returns from our 
circuit. The front capacitor's left lead 
will be connected to pin 9, the rear 
one to pin 3. 

Power supply voltages are available 
from the group of electrolytic capaci- 
tors to the left of U5G (and just to the 
right of where I installed my circuit). 
In my Amiga, "C94" was missing; it 
may exist in your machine. In either 
case, the right pin supplies the positive 
voltage to be used, and should be 
connected to pin 14 on the 4066. 



Similarly, the right pin on C92 {the 
rearmost one) provides the negative 
voltage, and should be connected to 
pin 7. 

The only other connection to be made 
is the control line. This one comes 
from the area near U6K; look to the 
right and back a bit. To the left of 
this IC are a pair of resistors; you 
want the front lead of R61, the left 
resistor. Connect this lead to the end 
of the lOK resistor connected to pin 1 
on the 4066. 

Got it? Double check your wiring 
before going further. Be absolutely 
sure of your connections before 
applying power; once you flip the 
switch, it's too late to back out. 

Leaving the covers off temporarily, 
reconnect all the Amiga's cables and 
boot the system. Be sure to listen for 
the series of tones played before 
KickStart is loaded. If you don't hear 
them, or if they sound much 
"brighter" than normal, something is 
wrong. Immediately power down and 
recheck your wiring. 

Once your Amiga is running, try any 
audio program which uses both 
channels to verify that things are still 
working properly. You should hear 

(continued) 




Figure 4: This diagram shows the components on the Amiga motherboard around 
the audio output stage. The arrows mark the various connection points for the 
modification. 
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Figure 5: A simplified schematic of the Amiga's audio output circuitry, showing the 
three filter sections. 



sound quality exactly like what you've 
heard since you bought your machine. 
Now you need to flip the slate of the 
power LED. I suggest FILT.ARC in 
DL15 of the Amigaforum, but for 
testing purposes I've included a very 
simple Manx C program which you 
can compile. If you don't have a C 
compiler, you could write a Basic 
program to do the same job; just set 
the second bit of address SBFEOOl to 
turn off the filter. Regardless of the 
method you use, run your audio 
program again once the power light is 
dimmed; you should be treated to a 
much brighter output, indicating that 
the filters are bypassed. 

If everything seems okay, power your 
Amiga off, replace the metalshield (but 
don't bother with the twist tabs) and 
the cover. If you won't be moving 
your Amiga around, you can simply 
snap the cover on; this makes disas- 
sembly much easier if you ever need 
to go inside again. Otherwise, flip the 
machine over and put in the screws. 
Replace the cables, and you're fin- 
ished! 



HOW IT WORKS 

Figure 5 is a simplified schematic of 
the Amiga's output circuitry; both 
channels are identical. 



The output from the D/A converter, 
which is a series of stairstep voltages, 
is fed to one section of U5G, a quad 
opamp. This section is configured as 
an integrator, which is, in effect, a 
low pass filter. The integrator's job is 
to smooth out the stairsteps, providing 
a smoother waveform. 

The output from the integrator is fied 
to a second opamp, configured as a 
very sharp multi-pole lowpass filter; 
this is where most of the filtering 
action takes place. Notice the resistor/ 
capacitor ladder between the two 
opamps; these components, in conjunc- 
tion with the second opamp section, 
comprise the filter. 



After the second opamp, a pair of 
back-to-back electrolytics block the DC 
voltage present, a voltage divider 
reduces the maximum output level to 
something more usable by a stereo 
system, and an RC network provides a 
final stage of filtration. 

The output of the first opamp section 
is extremely low impedance, which 
means it will tend to "swamp out" 
any signals from a high impedance 
source. Notice the feedback from the 
second opamp which forms the filter: 
the output loops back through several 
capacitors and resistors before making 
its way back to the input. Because of 
this, the impedance of any filtered 
signal reaching the input will roughly 
equal the value of the resistors (fairly 
high) plus the impedance of the 
capacitors (also fairly high). 

If we make a connection from the 
output of the first opamp to the input 
of the second opamp, the low imped- 
ance of the first stage blocks the 
operation of the filter. Effectively, the 
second opamp becomes a simple 
voltage follower and is totally trans- 
parent in its operation. (Thanks go to 
New Wave Software, the developers of 
Dynamic Drums, for this technique. 
My method was a bit simpler, but 
their approach required no modifica- 
tions to the Amiga motherboard, and 
was easily adapted to my auto- 
switching circuit.) 




Figure 6: The schematic for the filter BYPASS modification. Not shown are thepower 
supply and ground pins, and the unused pins, all of which are tied to V-. 
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Figure 7: The pinout for the 4066 
t^uad analog switch. 



Now take a look at Figure 6, which is 
a schematic of the modification I've 
described. The 4066 is a quad analog 
switch and — you guessed it — we use 
two switches to connect the output of 
the first opamp to the input of the 
second for each channel. 

The control signal is taken from the 
driver used for the power LED. Since 
the sense of the signal is backwards, a 
2N3904 is used as an inverter to drive 
the control lines for the analog 
switches. (I had hoped to use one of 
the unused 4066 switch sections as an 
inverter; this would have made a one- 
component circuit! Unfortunately, the 
voltage swing at the LED control line 
is not sufficient to guarantee proper 
operation. The transistor, therefore, 
also acts as a level shifter and gain 
stage.) 

Figure 7 is a pinout of the 4066. With 
the exception of pin 7, all the pins 
which are tied to V- are unused inputs 
or outputs; this prevents the excessive 
current drain which would otherwise 
occur if any of these pins drifted into 
their linear regions. 

Although this method is not exactly 
the same as that used in the A500 and 
A20CI0, the audio results are effectively 
identical. Any program which 
switches the filter on the new ma- 
chines should work properly with this 
circuit as well. 



OTHER HLTERS 

You probably caught the reference to 
three filters, and may be wondering 
about going even farther. Although 
this is possible, it should be done with 
care. 

The obvious step is to remove the final 
filter by clipping out C5 and C6 
Oocated immediately adjacent to the 
audio output jacks). With the multi- 
pole filter enabled, you won't hear any 
difference to speak of, so this change 
doesn't imprair normal operation. With 
the filter bypassed, you'll notice a 
considerably brighter top end. While 
this will make some signals sound 
better, others will sound worse 
because of aliasing distortion. This 
one will have to be your decision; 1 
believe you'll generally like the sound 
belter with the capacitors removed, 
but your ears are the ones that must 
be satisfied. 

What about the integrator, the first 
stage immediately after the D/A 
converter? This "filter" can be 
bypassed by clipping C96 and ClOO. I 
don't recommend this change, how- 
ever; with no filtration whatsoever, a 
digital system will tend to sound 
rather harsh and tiring. If you are 



interested in pursuing the highest 
possible audio quality, you could dip 
these two capacitors and use an 
external filter with a very sharp 
corner. I would urge the typical user, 
however, to leave the integrator alone. 

That will do it for now. Have fun 
with your new "high fidelity" Amiga 
1000, and I'll see you next month! 

Nybbles, Rick 



PARTS LIST 

IK Ohm 1/4 watt resistor; lOK Ohm 
1/4 watt resistor; lOOK Ohm 1/4 watt 
resistor; 4066 quad analog switch; 
2N3904 NPN Transistor 

Notes: A 4016 may be substituted for 
the 4066, with some degradation of 
performance. Wire-wrap wire is 
suggested for connections, but any 
small-gauge wire may be used. A 
small piece of double-sided foam tape 
will be required if you wish to mount 
the IC "dead bug" style. 
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* Program FILTER: Toggle state of Amiga audio Cilter, * 

* Kote; This program operates directly on the Amiga's * 

* hardware, if anyone knows a system call for access * 

* to this bit pleasa let no know; I couldn't find it. * 
\***'"**** **** .-.•.... - ./ 

♦include charduare/cla,Ji> 
/• Include CIA definition '/ 

void reainO 

[ short int temp; 

temp - ciaa.ciaddra; 

/* Get current DDR ata,tus */ 

ciaa.ciaddra |^ CIAF_LED; 

/• Set LED line to output •/ 

ciaa.ciapra "- CIAF_LED; 

/■ Flip state of LED line •/ 

ciaa.ciaddra - temp: 

/* Restore old DDR status «/ 

iCIciaa.clapra t CrAF_LEDJ 
putsfFilter is bypassed ."> ; 
else puts ("Filter is enabled."); 

} 
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Amiga 1000 Serial Port 

and IVIiDi Compatibiiity For Your Amiga 2000! 



I By Lynn Ritter and Gary Rcntz 



Have you been singing those Amiga 
2000, MIDI incompatibility blues? I 
just might be able to help you change 
your tune and chase those blues away. 

Did you make a gender bender with 
the five-volt circuit from AC V2.12 and 
find it didn't work? After a little in- 
vestigating, I found a better solution. 
This article describes how to add a 
serial port to your A2000 that is the 
same as the one on your Amiga 1000, 
if you are into something other than 
MIDI. 



As you know, the Amiga 2000's serial 
connector was changed to a male 
connector, and the +5 and -5 volts 
were dropped. That applies to the 
outside serial connector, but inside your 
Amiga 2000 is a different connector, 
with all the right things in all the right 
places on a user serial port header. 

This internal serial connector is located 
on the main board right above (and 
about a half-inch from) the outside 
serial connector. Once you pop off the 



cover, find the outside connector and 
look inside at the same area to see a 
header with two rows of thirteen pins 
sticking up. The connector runs 
parallel to the back wall of the 
computer, and there are two cover 
plates through which you can run 
your cable if you don't want to 
connect the DB25 to the Amiga. 

The internal connector is a 26-pin 
header which mates with a berg 
connector (usually referred to as a 



1o Front of Amiga 



DB 25 
Pin # 



1 Ground 

2 TX 

3 RX 
A RTS 

5 CIS 

6 DSR 

7 Signal GND 

8 Carrier Detect 

9 

10 

11 

12 

13 



X 1 


2 X 


X 3 


4 X 


X 5 


6 X 


X 7 


8 X 


X 9 


10 X 


X 11 


12 X 


X 13 


lA X 


X 15 


16 X 


X 17 


18 X 


X 19 


20 X 


X 21 


22 X 


X 23 


24 X 


X 25 


26 X 



DB 25 
Pin # 



-5 Volts 14 

Audio Out 15 

Audio In 16 

Port Clock 17 

interrupt 18 

* LED Power 19 

DTR 20 

+ 5 Volts 21 

« Ring Indicator 22 
+12 Volts 23 
Clock 3.58 Hhz 24 
Buffered Reset 25 
26 



* Not provided on Amiga 1000 



68 Amazing Computing V53 ©1988 



2 X 13 — or however many pins are in 
one row). On an IBM, this is the very 
same cormector as the one that 
appears on the serial cards, where a 
ribbon cable is brought out to the back 
as a serial port and a DB25 male 
connector waits to be connected to a 
female connector. With this ribbon 
cable from the PC, all signals and 
voltages are in place for your MIDI. 
You just need to connect a gender 
bender or cut off the male DB25 and 
solder on a female connector. 

I was helping a friend hook up his 
Golden Hawk MIDI. Once we found 
the inner serial connector, I made a 
fast trip home and tore apart my 
nearly useless PC clone to get a couple 
of female DB25s. 

We then started to hook them up. At 
first my friend was skeptical, saying 
"It can't be that easy; the pin-outs 
won't check, the signals will be in the 
wrong places!" I reminded him that 
the Amiga 2000 was supposed to be 
IBM compatible. That is why we were 
having trouble in the first place, 
remember? Well, all the signals we 
needed were right where they were 
supposed to be after being traced 
through the ribbon cable. 

I soldered pins 1 through 4, 7, 14, 20, 
21, and 23 between the two female 
DB25 connectors for a gender bender, 
and we had MIDI sound again. A 
regular gender bender from your local 
parts supplier vtill do nicely, but at 1 
AM on Monday morning, it's hard to 
find an open store, so I did the 
soldering. 

Now for the bad news! While those 
ribbon cables are common on PCs and 
compatibles with serial boards in 
them, they might not be easy to buy 
as single items. I was lucky enough to 
have a clone with a cable in it to 
cannibalize. You might not be so 
lucky. I called several places and 
could not find any cables for sede. 



If you can solder at all, any berg 2 X 
13 connector with ribbon cable at least 
6 inches long will do. If you can get 
the berg 2 X 13 connector (also called 
ribbon receptacle), you can hook up a 
ribbon-style, D-series female connector 
yourself. It is also possible to solder 
the ribbon cable, but that might not be 
easy. You can also use a berg 2 X 14 
or longer, and cut the connector down 
with a pair of side cutters. That is 
what I did to get my PC cable back. 

If you haven't seen the Commodore! 
Amiga ABOOjAlOOO Technical Reference 
Manual, I have included a listing of the 
connections from the 26-pin header to 
the DB25 connector. If you connect all 
18 connections to the DB25, you will 
have a normal Amiga 1000 serial port. 

If you are not a "do-it-yourselfer," you 
can contact the Illinois Computer 
Cable company (800-323-2612) and ask 
for an "Amiga 1000 to Amiga 2000 
serial adapter cable." When I talked 
to them, the price was estimated at 
about 12 to 14 dollars. The adapter 
will also have the desired female 
connector, so your old serial cables 
and MIDI equipment will plug right 
in. 

It's nice to know that you can upgrade 
to an Amiga 2000 and still use your 
old peripherals. It is up to you how 
you make the connection. If you have 
IBM connections, you might be able to 
get a cable like the one I used and use 
a gender changer. If you like to tinker 
and can find the connectors, you can 
make your own cable. If you are into 
electronics, you can build a multi- 
purpose gender changer /voltage 
changer circuit and hook your MIDI to 
the external serial connector (as long 
as you have enough current to power 
your MIDI). 

So turn those Amiga 2000, MIDI 
incompatiblity blues back into your 
favorite style of music, and keep the 
music flowing. Music is food for the 
soul, so eat hearty. 
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F-BASIC 



A FAST Compiled 

Enhanced BASIC 

Language 

D The beginning progrommer will 
appreciate the simplicity and ease 
of use of the F-Basic^'*^ system. An 
entire disk of sample programs and a 
comprehensive manual are included. 

n The advanced programmer will 
appreciate the many enhanced 
feaiures supported by F-Basic™: 

• Extensive Control Structures 

• Recursive SUBROUTINES & 

FUNCTIONS 

• LOCAL & GLOBAL Variables 

• 32, 16, And 8 Bit INTEGERS 

• Ultra Fast 9 Digit Floating Point 

Routines 

• Powerful String Manipulation 

Facilities 

• RECORD Structures And Pointers 

• Easy High Level Access To 

AMIGA™ Screens, Windows, 
Menus, Sound, Speech, And 
Graphics 

• Direct Access To ROM Kernel 

Routines 

• INCLUDE And APPEND Separate 

Files 

• SNOBOL4™ Like PAHERN 

Matching 

• Direct Access To 68000 Processor 

Registers and Bitwise Operations 

D The included FastCom™ compiler is 
a one pass optimizing compiler 
generating in-line 68000 machine 
code. Extensive Compile and Run 
Time Errors. FastCom compiles 
thousands and thousands of lines per 
minute because it is written in 
F-Basic™! 
A proven system. 

ONLY $79.95 (u.s.) 

complete 
NOW SHIPPING! 

Send check or money order to: 
DEIPHI NOETIC SYSTEMS, INC. 

P.O. Box 7722 
Rapid City, SD 57709 

For fastest delivery call (605) 341-2580 

hBQUiTM flr,d FctitCwnTM am rBgiUflrwj trodsuwriil of DNS, Inc. 
AMIGATW is a r»glsl*fed iffodftmark of Commodoreii^MiCJA, Inc- 
SNOBOUl^W ij o rtgii»f<ni ifndefnort; of Bsfi Telaphona 
Laboratories. 
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. .pra ctical rou tin es for using ma trix 



Introduction 

Matrix algebra is a very powerful tool, particularly in the 
field of electrical engineering. It is common for both 
engineers and engineering students to look for tools to 
relieve them from repetitive calculations. Personal comput- 
ers and engineering work stations perform these tedious 
operations with ease. 

This article is the second in a series providing practical 
routines for using matrix algebra for engineering applica- 
tions. A basic understanding of the principles set forth in 
the first article is needed to understand the applications 
provided. This article assumes that the reader has imple- 
mented the library functions supplied with the first article 
and is now ready to use them. 

One of the most common uses for matrix algebra is in 
solving electric network problems. This article will show, by 
example, how to integrate the library functions with their 
applications in network analysis. You should have some 
working knowledge of electric networks and of Ohm's law. 

All the example programs will include the matrix routines 
developed in the previous article. In the case of the BASIC 
examples, the routines arc to be contained in the same file 
as the library matrix functions. 



Loop and Node Equations and Kirchhoff's taws 

The solutions to electric network problems in this article arc 
based on the use of matrix algebra to solve loop and node 
equations. The network equations that will be formed into 
matrices are derix^cd from Kirchhoff's Laws. 

Kirchhoff developed two laws that apply to electric net- 
works, a current law and a voltage law. The examples used 
to introduce these concepts will be based on DC voltage 

sources and purely resistive loads. However, the methods 
developed are not limited to these restrictions. 



Kirchhoff's Voltage Law 

Kirchhoff's Voltage Law states that the algebraic summation 
of each branch voltage around a closed network loop will 
always equal zero. This means that by adding all voltage 
sources and all voltage loads in a network loop, you can 
account for all of the voltage potentials. In other words, the 
sum of the voltage rises are equal to the sum of the voltage 
drops around a closed loop of electrical elements. 

Kirchhoff s Voltage Law demonstrates the principle of the 
conservation of energy. The energy in this example happens 
to be the voltage potentials (where voltage is work per unit 
of time). An example of this law is shown in the following 
three-element circuit. 
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Figure 1 





In this example there are three branch voltages: 

Vac = the voltage across the generator; Vab = the voltage 
across resistive load Rl; Vbc = the voltage across resistive 
load R2. 

Kirchhoff's voltage law demands that the following equa- 
tions be true for the circuit above. 

Vac = Vab + Vbc or Vac - Vab - Vbc = 
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the Matrix Way 



by Robert Ellis 




algebra for engineering applications. 



*f 



Any change in voltage potential of the generator will be 
reflected in a change in the voltage potential across both of 
the load resistors. Because the voltage law always holds 
true, the voltage source can be cither a DC or an AC source 
to satisfy the equations. 



This form is shown in the following matrix: 

Ziril + Z12-I2 ... 211*11 = V1 
Z21*12 + Z22*I2 ... Z2i*li = V2 

Zjril + Zj2'l2 ... Zji'li = Vj 



Kirchhoff's Current Law 

Kirchhoff's current law states that the algebraic sum of all 
branch currents entering and leaving a node must always 
equal zero. This law is a restatement of the law of the con- 
servation of charge. 

This law can be demonstrated with the circuit in the first 
example (Figure 1). Because the circuit is a single closed 
loop, there is only one loop current. This loop current is the 
same everywhere in the loop. If we take node B as our 
reference node, then the following equations are true: 



Where 

Z = branch impedances (a known quantity); 

V = source voltages (a known quantity) 

Using Cramer's rule (see information box), each of the un- 
known currents becomes a ratio of two determinants. 
Therefore, if we want to solve for II, the following ratio 
must be evaluated: 



N1 



11 = 



lab = Ibc or lab - Ibc = 

Because the equations are always presented with unknown 
values on the left side, one can easily set up the matrix 
equations for solution of the networks. 



Two-Loop Example Using Determinants 

This example demonstrates the use of determinants in 
solving a simple network problem. The network contains a 
voltage source and three resistive loads. The configuration 
of the circuit is such that two distinct loops are formed. 
The object is to form two simultaneous equations with two 
unknown variables. 

The general form of loop equations is the summation of 
voltage potentials around a loop (Kirchhoff's voltage law). 
This will result in the formation of equations where the 
values of the loads and voltage potentials arc known. The 
next task is to find the loop currents which must exist to 
satisfy the law of the conservation of energy. 



where D = the determinant of the unknown variables and 
Ni = the determinant formed by substituting the resultant 
column matrix into the unknown column to be solved for. 

A numerical example will demonstrate the operations de- 
scribed. The circuit in figure one is a simple two-loop 
circuit made up of resistive loads and a voltage source. To 
aid in setting up the equations and matrices required to 
solve for the currents, we will use a dummy voltage source 
in one loop. 

Next, write out the loop equations for the two sections of 
the circuit. To write the first loop equation, find the voltage 
across each element in the loop. 

24 volts = (4ohms • i1) + (6ohms * i1) - (6ohms * 12) 

vote = (-6ohms * 11) + {12ohms * 12) + (6ohms * 12) 



(continued) 
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INTERCHANGE 



Share objects between Sculpt3D, VideoScape 3D 

& Forms in Flight 
NOW YOU CAN... 

- Use Sculpt 3D to ray-trace VideoScape 3D objects 

- Do Forms in Flight animations on Sculpt 3D objects 

- Create VideoScape 3D objects using the Sculpt 3D 
interface 

Full Intuiti on interface for all Interchange functions 



Object Disk #1 now available. Includes a Sculpt 3D font, plus lots morc 
Sculpl 3D and VideoScape 3D objects! 

Interchange master program plus Sculpt 3D and VideoScape 3D 
Craiversion Modules. S49.95. Forms in Flight add-on Conversion 
Module, S 19.95. Interchange Object Disk # 1, SI 9.95. 

This product requiiES objects from Sculpl 3D and/or VideoScape 3D 
and/or Forms in Hight. It is not a standalone animation program. 

To order, send check or money order. Please include S3.00 postage & 
handling. MA and WI residents add 5% sales tax. Interchange is a 
trademark of Syndesis. Sculpl 3D, VideoScape 3D and Fonns in Flight 
are trademarks of Uyte by Bylc Corporation, Aegis Development and 

Micro Magic respeaively. ^^ ^^ 
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Figure 3 



R1, R2, and R3 are resistors. 
V1 is a 24 volt DC supply. 
V2 is a volt DC dummy supply. 
i1 is th« loop current for V1 , R1 , and R2. 
12 is the loop current tor R3, R2 
and dummy source V2. 
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Notice that each of the loops has a "current * resistance" 
term from the other loop. Notice also that this term is 
subtracted from the present loop's value. To see this more 
clearly, draw the loop current as a complete circle with a 
direction arrow on each side of the loop (bo* formed by 
included elements). Now you can see that the 6 ohm 
resistor in the center has both loop currents running through 
it, against each other. The illustration shows why this term 
is subtracted from the equation. 

Reduce the equations above to the following form: 

1011 - 6i2 = 24 
-6i1 + 18i2 = 

Then place the equations into a matrix configuration. This 
new form will help you decide how to use matrix library 
routines to get the unknown variables (which are the loop 
currents il and 12). 



i1 
i2 



10 -6 
-6 18 



24 




Now solve for the unknown current of il, applying 
Cramer's rule in the following way. The first determinant 
of the square matrix (D) is found. Next substitute the result 
column matrix for the il column in the square matrix and 
find the determinant of the new square matrix (N). To 
obtain the actual loop current il, scalar N is divided by 
scalar D. The final il loop current should be 3 amperes. 



10 -6 
-6 18 



determinant of D = (10 * 18) - (-6 » -6) = 144 



N 



24 -6 

18 



determinant of N = (24 * 18) - (0 » -6) = 432 

II = N / D = 432 / 144 = 3 amperes 



Although this simple example was not difficult to calculate, 
a real problem would be difficult and time consuming. 
With the tools provided, the matrix library routines do all 
the work. The follovdng set of program statements (in 
AmigaBASIC) will perform the actual calculations for the 
racample above. 



a(0,0) 


= 10 


a(1,0) 


= -6 


a{0,1) 


= -6 


a(1.1) 


= 18 
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b{0,0) 


= 24 


b{1.0) 


= 


b{0,1) 


= -6 


b(1,1) 


» 18 



REM Solving for only one loop current, matrix cover-up 
REM occurs 
CALL matdet(2,r1,b()) 
CALL matdet(2.d,a()) 
r = rl/d 
PRINT "Loop current i1 = ";r 



Two-Node Example 

Using Determinant Method 

This example also demonstrates the use of determinants to 
solve an electrical network. The network contains two 
current sources and three resistive loads. The circuit's 
configuration is such that there are two distinct nodes. The 
object is to form two simultaneous equations with the two 
unknown variables as the node voltages. 

The general form of the node equations is the summation of 
the currents in the branches of the circuit (Kirchhoff's 
current law). Unlike the loop equation example, the values 
of the loads will be in admittance values, not in impedance 
values. This allows us to multiply the elements in the 
equations, TTie form of the node equations is shown in the 
following matrix: 

Y11*V1 + Y12-V2 ... Y1i*Vi = 11 
Y21*V2 + Y22*V2 ... Y2i*Vi = 12 

Yj1*V1 + Yj2*V2 ... Yji*Vi = Ij 

where 

Y = branch admittance 

( 1/Z ) which is the reciprocal of the branch impedance 

I = source current 



Again using Cramer's rule, determine each of the unknown 
branch voltages as a ratio of two determinants. To solve for 
the branch voltage VI, the following ratio must be evalu- 
ated: 

VI = N1/D 

where 

D = the delenninant of the admittance matrix. 
N = the determinant formed via the substitution of the resultant 
column matrix into the unknown column lo be solved for. 

Notice that the admittance matrix can be formed directly 
from an impedance matrix by taking the inverse of the 
impedance matrix. This will be useful to remember when 
performing both node and loop analysis on a circuit. 
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MARS I* Mindlight* Artist Realtime Software 27.00 
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MANX' Manx Software Systems 
Mindlight^ Visual Aural Animation 
Georgia residents add 4% tax 
■Includes color space art. 



Now an example of the methods described above will be 
demonstrated on a circuit with real values in it. 



la = 3 amperes; le = 2 amperes 

Yb = .5 mhos ( 2 ohms ); 
Yc = .125 mhos ( 8 ohms ); 
Yd = .25 mhos ( 4 ohms ) 
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Figure 4 
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220 West 2950 Soutti 
Sail Lake City. Utati 841 IS 
18011.435-4233 

Maior Credit Carits 

1-800-433-7572 



TECHNOLOGY 

SPIRIT TECHNOLOGY CORPORATION 



Now we have two equations in which the elements are 
composed of an impedance * a voltage. These two equa- 
tions can be formed into a set of three matrices which will 
be voltage, admittance, and current. This is shown below. 



Voltage 



Admittance 



Current 



Va 




(Yb+Yc) Yc 1 = 


la 


Vb 


Yc (Yc + Yd) 1 


Is 


Va 




.625 .125 


3 


Vb 




.125 .375 


2 



To solve for one of the unknown voltages using the determi- 
nant method, we need to form the substitution matrix. To 
solve for Vb, we form the N2 matrix by substituting the 
second column of the admittance matrix with the resultant 
current matrix. The scalar result of the determinant for this 
newly formed matrix is then divided by the scalar result of 
the determinant of the full admittance matrix. The quotient 
will level us with the scalar value for the Vb node voltage 
(with respect to O the datum). 



D 



.625 
.125 



.125 
.375 



The arrows in Figure 4 show the direction of the flow of 
current in the circuit. The reference node is labeled O and 
is shown to be a ground potential. After the diagram has 
been drawn, the next step in solving the node voltages is to 
formulate the equations which will make up the matrix for 
the network. 

la = lb -^ Ic 

lb = Yb * Va 

Ic = Yc ' (Va - Vb) 

-te = Ic + Id 

Id = Yd * Vd 



determinant of D = (.625 * .375) - (.125 * .125) 
D = ,21875 



N2 



.625 
.125 



determinant of N2 » (.625 * 2) - (.125 * 3) 
N2 s .875 

N2 / D = .875 / .21875 = 4 volts 



Collecting like terms in the above set of equations yields the 
following two equations; 



la = ((Yb + Yc) * Va) - (Yc * Vb) 
-le = -(Yc * Va) -i- (Yc + Yd) * Vb) 



Again, the example used a small number of unknowns and 
equations so it would be easy to follow. The following set 
of program statements will perform the actual calculations. 
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a(0,0) = .625 
a(1,0) = ,125 
a(0.1) =. .125 
a{1,1) = .375 

b{0,0) = ,625 
b(1,0) = .125 
b(0.1) = 3 
b(1,1) -2 

REM Solving for only one node voltage, matrix cover-up 
occurs 

CALL matdet(2,n,b()) 

CALL matdet(2,d,a{)) 

r= n/d 
PRINT "Loop current i1 - ";r 



Two-Loop Example Using Inverse Matrix Method 

As outlined in the first article, there is a method which 
solves the unknown variables simultaneously. This method 
requires the inverse matrix function. The following outline 
uses the two-node network solution as an example of how 
this operation is set up and performed. 



Step I 

Set up the matrices from the two-node example so that the 
coefficients are separated from the unknown variables on the 
left side of the equation. The right side of the equation 
should contain the resultant column matrix. This yields the 
following form: 

[A] • [X] - [K] 

where 

[A] is the coefficient matrix and contains the following 

values 



10 
-6 



-6 
18 



Something New^ 
Is Blowing Up a Stoim! 

dbPROFESSIONAL 

Bring the power of real database management, available for 
years in the IBM-PC environment, to your Commodore AMIGA 
computer. Some of the features of dbPRO include: 

■ True dBASE EI data file compatibility. 

■ True dBASE HI program compatibility. 

■ Ability to access the AMGA's system routines, allowing 
the creation of mixed data/sound/graphics databasesi 

■ Priced hundreds of $$ less than dBASE IH, 



Special Introductory Price tlirough May 1, 1988; 
AU orders alter May 1, 1988: 



$29995 



for/urt]ierin/oimcrtion contact: 

LampLighter Soltwoie, Inc. 

3596 S. 300 W. #8 
Salt Lake City, UT 64115 

(801) 261-8177 

Coming soon: AMH, a multiuser U"IX work alike for the AMIGA! 

dealer inquiries inviled 

dBASE ni Is a tiademonlt of Ashton-Tote, Inc. 

dijPKO and dbPROFESSIONAL are trademoiks of LampLioli'er Software, Inc. 



[X] is the unknown variable column matrix and contains 
the following variables for the circuit 



Step II 

The object of the next step is to isolate the unknown column 
matrix on the left side of the equation. This is done by 
multiplying the equation by the inverse of the coefficient 
matrix. This leaves you with a two step reduction on the 
left side. The first reduction to recognize that the multipli- 
cation of a matrix by its inverse leave the unity matrix. The 
next reduction comes from the fact that any matrix multi- 
plied by the unit matrix is that matrix (like multiplying 
something by 1). These operations leave you with the 
following: 

[X] = [A]' *[K]. 



il 
12 



11 
i2 



10 -6 

-6 18 



24 




[K] is the resultant column matrix and contains the known 
voltages in the circuit 



24 
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NOW SHIPPING! 

Includes shipping and handling^ 
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TO ORDER 

Send check or money order to: 

Fuller Computer Systems, Inc. 

P.O. Box 9222 

Mesa. Arizona 85204-0430 

Or CALL (602) 835-501! 



Amiga is a trademark of Commodore-Amjga, Inc. 



Dealer Inquiries Invited 



Step III 

To find the unknowns, simply multiply the inverse coeffi- 
cient matrix by the resultant column matrix. This loaves 
you with a column matrix containing the values of the 
unknown variables. 

Listed below is a set of BASIC program statements which, 
used with the matrix library routines, will produce the 
results described above. 



Kaxa* ' Test case for slimiltaneous solutions of loop ' 
equaiilons tor circuit 1 '»*•*•• > Impedance Coefficient 
matrix a (0,01-10 3(0,1)— 6 a (1,01— 6 a (1,1) -16 

' Known resulting current itiatrlx b(0,0)-2'l b(l,0(-0 
b(0,l)-0 b(l,l)-0 

PRINT "Starting coefficient matrix " CALL pitiats(2,a() ) CALL 
inatlnv(2,a 0) PRINT "Inverse of coefficient matrix" CALL 
pniats{2,a()) PRINT "Known result coluxn matrix" CALL 
pmats(2,b()) CALL matmul (2, 2,1, a ,b () , c () 1 PRINT "Unknown 
current matrix solution" CALL p!Tiats(2,c() 1 PRINT "hit 
return to continue" INPUT chS 



Conclusion 

These examples, along with the program segments, show 
how to get numeric solutions to the network topologies. 
The methods described here can be used perform time 
domain analysis, frequency domain analysis, and state- 
variable analysis. These analysis problems are performed 
with the aid of Fourier and Laplace transforms, which will 
be covered in future articles. 



Reference list 

Computer-Auied Analysis of Electrical Networks, Thomas W. 
Davis, Ray W, Palmer 

Network Analysis, M. E. Van Valkenburg 

Linear Control System Analysis and Design, John J. D'azzo, 
Constantine H, Houpis 

Electric Networks, Hugh Skilling 

Numerical Recipes: The Art of Scientific Computing, William H. 
Press, Brain P. Flannery, Saul A. Terukolsy, William T. 
Vetterin 



Cramer's Rule Information Box 

Cramer's rule is one way of solving simultaneous equations. 
This method uses the scalar results of determinants to solve 
the unknown variable. To observe the operations, begin 
with three equations and three unknown variables, it is 
given that the result of each equation has a known scalar 
result. This type of operation also assumes that the coeffi- 
cients of the equations are known. The following is starting 
point to the solution. 

air* -I- a12*Y + a13*Z - A 
a21" + a22*Y + a23*Z - B 
a31" + a32*Y + a33-2 = C 

You should note that the equations are set up so that the 
same unknowns are in one column. 

The determinant of the matrix, formed by the unknown 
column of the equations, will be used to find each of the 
unknown variables. This determinant scalar value will be 
referred to as D. It should look like this: 



a11 
a21 

a31 



a12 a13 
a22 a23 
a32 a33 
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I£ the scalar value is zero, you need not go further since 
there wiU be no solution to the set of equations (this would 
mean a division by a value of zero, which will cause most 
implementations of BASIC to stop execution of the program 
being run with an error message). 

The solutions for X, Y, cind Z are found by the following 
equations: 



N1 



N2 

Y™ 

D 



N3 
D 



The scalar values of Nl, N2, and N3 are found by substitut- 
ing the result column matrix (A, B^ and C) in the column of 
the unknown variable to be solved. The next three matrices 
represent how to solve for the scalar N values. 



N1 



N2 = 



N3 



A a12 a13 
B a22 a23 
C a32 aSa 



a11 A a13 
a21 B a23 
a31 C a33 



a11 a12 A 
a21 a22 B 
a31 a32 C 



There are two special cases to this solution set. The first 
occurs if the result column matrix is all zeros. In this case^ 
all the unknown values will be zero. The second case 
occurs if the scalar value of D is zero and the result column 
matrix is zero. This case may have a solution if the equa- 
tions are set up with all but one in the form: 

a11* + a12Y = -a13Z 
a2r + a22Y = -a23Z 



The solutions then can be found with reference to the Z 
variable by evaluation of the following matrices 



-a13 
-323 



a12 
a22 



* Z 



all 
a21 



a12 

a22 




PROGRAMMERS & DEVELOPERS 
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Development Co. 

P.O. Box 1272, Sioux Falls, SD 57101 
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all -a13| 
a21 -a22 



• Z 



all 
a21 



a12 

a22 



Again, no solution can be found if the evaluation of the 
determinant in the denominator is zero. It is therefore rec- 
ommended that a check for a determinant operation return- 
ing a value of zero is made. This check can then be used to 
alter program flow to take the appropriate action. 



File: netlib 

Function: Floating point matrix library 

Language: AmigaBASIC VI. 2 

Date: Aug 1987 

Author: Robert W, Ellis 

copyright 19B7 Robert W. Ellis 

change list: 



' Global data allocation 
DEFDBL a,b,c,h,r,s,nl,d 
DIM a 110, 10) 
DIM b(10,10) 
DIM c(10,10) 
DEFItrr i,n 

' Subroutine shared variables 
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Amiga-Tax II 

Tax Planning and Preparation Software 
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t***#*# 




-All Schedules, All provinces, Gov't Approved 
-PRINTS tax returns No Manual transcribing 
-Save time, money, and Aggravation 
-Useful all year for tax planning 
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Datamax Research con 



Box 5QQ0. Bradford Ontario L3Z 2A6 41 6-775-2225 



' subroutine ro3t_inv 

DIM lplv(20) 

DIM indxr(201,lndxc(20) 



' Main progra-Ti and test area 

PRIiW "Electric Network solutions program" 

****** 

' Test case for determinant method of solution 

^ to node equations for circuit 1 

Ml **** 

' Impedance Coefficient matrix 

a (0,0) -10 

a (0,1)— 6 

a(l,0)— 6 

a(l,l)-ia 

' Nl matrix formed by substitution 

b(0,0)-24 

b(l,01-0 

b(0,l!— 6 

b(l,l[-ia 

' Solving for only one loop current, matrix 

' corruption occurs 

CALL roatdet (2,rl,b[) ) 

CALL niatdet (2,d,a(H 

r - rl/d 

PRINT "Loop current 11 -";r 

PRINT "hit return to continue" 

INPUT chS 



Test case for simultaneous solutions of loop 
equations for circuit 1 



' Impedance Coefficient matrix 

a(0,0)=10 

a (0,1) =-6 

a (1,0) =-6 

a (1,1) -18 

' Known resulting current matrix 

b(0,0)=24 

b(l,0)=0 

b(O,l)=0 

b(l,l)-0 



PRINT "Starting coefficient matrix ~ 

CALL pmats (2,a() ) 

CALL raatinv(2,a() ) 

PRINT "Invers of coefficient matrix" 

CALL !anats(2,a(!) 

PRINT "Known result colmun matrix" 

CALL pm3tsi2,b()) 

CALL matmul(2,2,l,a{),b(),cO) 

PRINT "Unknown current matrix solution" 

CALl pniats(2,c() ) 

PRIST "hit return to continue" 

INPUT chS 

PRINT "end of main" 

END 

' end of main program 



mat_inv 

Invert a matrix 



************* 
* Subroutine : 
' Function : 
^ Inputs : 
1************ 

SUB matlnv(n%,a(2)) STATIC 

SHARED IpivO 
SHARED IndxrO 
SHARED IndxcO 

PRINT "mat_lnv" 

n- n-1 

FOR j=0 TO n 

Ipiv(j) = 
NEXT j 

FOR 1=0 TO n 
blg-0 ! 
FOR j=0 TO n 

IF( Ipiv(j) X 1) THEN 
FOR k=0 TO n 

IF[ Ipivikl - ) THEN 
big= ABS(a(j,k)) 
IroM - j 
Icol - k 
ELSEIF( Ipiv(k) > 1) THEN 
PRINT "Singular matrix" 
RETURN 
END IF 
NEXT k 
END IF 

NEXT j 

Ipiv(lcol) - lpiv(icol)+l 
IF( Irow >< icol ( THEN 
FOR 1=0 TO n 
dum=a (iron, 1) 
a (irow, 1) " a (Icol, 1) 
a (Icol, 1) " dura 
NEXT 1 
END IF 

Intixr(i) = irow 
Indxc(i) - icol 

IF( a (icol, icol ) - 0! )THEN 
PRINT "singular matrix" 
RETURN 
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pivlnv 



END IF 

plvlnv - l/a(icol,lcol) 
a(lcol,ic»l)=l 

FOR 1-0 TO n 

a(lcol,l) - a(lcol,l) 
NEXT 1 

FOR 11-0 TO n 

IF( 11 >< icol ) THEN 
dum - a (11, Icol) 
a (11, icol) - 
FOR 1-0 TO n 

a(ll,l) - a(ll,l) 
NEXT 1 
END IF 
NEXT 11 
NEXT i 



FOR 1- n TO STEP -1 

IF( Indxr(l) >< indxcdi) THEN 
FOR k=0 TO n 

dum = a (lc,indxr(l)) 
a(k,indxr(l)) = a |k,lndxc(l) ) 
a(k,lndxc(l) ) = dum 
NEXT X 
END IF 
NEXT 1 



a (icol, 1) * duia 



END SUB 






"•*♦** end of 


subroutine mat_inv *••«•* 


'•*r********* 






" Subroutine : 




mat mul 


" Funct ion 




multiply two matrices 


' Inputs : 




a - input matrix A 

ira- number of rows in A 

ire- number of columns in A 

b - input matrix B 

icb- number of columns in B 

c - output matrix C 









SUB matinul(nra%,nca%,ncb*,a (2},b(2) ,c (2) ) STATIC 

nra - nra - 1 
neb " neb - 1 
nca - nca - 1 



FOR i-0 TO nra 
FOR 3-0 TO neb 
c(i,j[ - 0! 
FOR l!=0 TO nca 

G(i,j) - o(i,j) 
NEXT It 
NEXT 3 
NEXT i 
END SUB 



+ (a(i,l<) * b(k,j)) 



' end of subroutine mat mul 



************ 
Subroutine : 
Function : 

Input s : 

Outputs : 
************ 



mar_det 

multiply two matrices 

b - input matrix B 

nsize - size of square matrix 

rdet - determinant scalar 



SUB matdet (nsize%,rdet,b(2| ) 
nsize - nsize -1 
rdet = 1! 
tol - lE-10 

FOR n-0 TO nsize 
ncoi - n 
done - 
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the "New User" as well as ifie "Seasoned 
Programmer". 
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Plus 3.0Q for Shipping 
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WHILE ( done - ) 
pivot - b(n,n) 
IF< n = (nsize) ) THEN 

rdet - rdet * pivot 

done = 1 

ELSE 

IF( ABS( pivot 1 > tol ) THEN 
FOR j-0 TO nsize 

b(n,j) - b(n,j) / pivot 
NEXT j 
Ic = n + 1 

FOR i=k TO nsize 
dffiul - b(i,n| 

FOR J-n TO nsizG 

temp - -dmul * b(n,j) 
b(i,j) = b(l, j) + temp 
NEXT j 
NEXT i 



rdet - rdet 
done - 1 



pivot 



ELSE 

ncol - ncol + 1 
FOR j=0 TO nsize 

blj,n} = b|j,R) + b(j,ncol) 
NEXT j 
IF( ncol > nsize ) THEN 

rdet = 
END IF 

IF( rdet = ) THEN 

GOTO detend 
END IF 
done = 
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Advantage in making better investment 
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funds manually or automatically. Easy to use 
Communications included. 



Only $99.95 



See your local deaisr or call: 

Software Advantage Consulting Corporation 

37346 Charter Oaks Blvd 

Mt. Clemens, MI 48043 (313) 463-4995 

Amiga and The invastor's Advanlaga are trademarka of their companies. 



END IF 
END IF 
HEHD 
NEXT n 
detend : 

END SOB 

1 .♦*••» end of subroutine mat det 



Subroutine 
Function 

Inputs 



Outputs 



mat_add 

add tHO matrices 

a - Input matrix A 

nra - Number of RCWs in matrix A 

nca - Number of COLUMNS In matrls A 

b - Input matrix B 

c - Output matrix C 



SUB mataddla{2|,nra*,nca%,b(2),c(2)) STATIC 
nra • nra - 1 
nca = nca - 1 

FOR i-0 TO nca 

FOR j=0 TO nra 

c|l,j) = a(l,jj + bll,j| 

NEXT 3 
NEXT 1 



END SUB 



end of subroutine mat add *••** 



• Subroutine 
' Function 



raat_sub 

subtract two matrices 



Inputs 



Outputs 



a - Input matrix A 

nra - Number of RCWs in matrix A 

lies - Nmrber of COLUMNS in matris A 

b - Input matrix B 

c - Output matrix C 



SUB matsub(a(2), nra*,nca*,b(2), c(2) I STATIC 
nra - nra - 1 
nca ^ nca - 1 

FOR i-0 TO nca 

FOR j-0 TO nra 

c(i,j| - a(i,j) - b(l,jl 

NEXT j 
NEXT i 
END SUB 
' •*•••• end of subroutine mat sub ««•*•• 



Subroutine : 
Function : 

Inputs : 



Outputs 



mat_cpy 

copy a matrix 

a - Input matrix A 
nra - Number of RCWs in matrix A 
nca - Number of COUMNs in matris A 
b - Output matrix b 



SUB matcpy (a(2),nra»,nca%,b(2)) STATIC 

nra - nra - 1 
nca ^ nca - 1 

FOR 1=0 TO nca 

FOR j=0 TO nra 
b(l,j) - a(i,j) 

NEXT j 
NEXT 1 
END SUB 
* ****** gnd of subroutine matcpy ****** 



i*A********* 

Subroutine 

Function 

Inputs 



Outputs 



mat_scl 

multipUy a matrix by a scalar 

a - Input matrix A 

nra - Number of RCMs in matrix A 

nca - Number of COLUMNS in matris A 

scl - scalar value 

a - Output matrix A 



SUB matscl |a(2},nra»,nca»,s!) STATIC 

nra = nra - 1 

nca =■ nca - 1 

PRINT ~nra ",-nra;" nca";nca;" scl",-s! 

FOR 1=0 TO nca 

FOR j=0 TO nra 

a(l,j) - afl,j) • St 

NEXT j 
NEXT 1 



END SUB 



end of subroutine mat scl '** 



* Start of support and debug routines 
********* 



Subroutine 
Function 



pn^ts 

print a square matrix 



SUB pniatE(n*,a(2) ) STATIC 

n - n-1 

FOR i-0 TO n 

PRINT " I " ; 

FOR j-0 TO n 

PRINT USING " tdtil.ff «lff~,*a(i, j) t 

NEXT j 

PRINT - I- 
NEXT 1 
END SUB 



•AC- 
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A Ad A Z I N G R E V I E W S 



Benchmark Modula'2 Compiler 



by Richie Bielak 



". . , You'll never want to program in Pascal again.' 



Until this fall, TDI Modula-2 was the 
only commercially available compiler 
for the Amiga. A public domain 
compiler was available, but its limited 
support of Amiga features and lack of 
documentation made it difficult to use. 

I am always looking for better tools, so 
even though I had used TDI Modula-2 
for over a year, 1 was very interested 
in the Benchmark Modula-2 compiler. 
I obtained a pre-release version in 
August, and I have been using it ever 
since. 



What It Is 

The Benchmark Modula-2 package 
contains not only a compiler and a 
linker, but also an editor (with a built- 
in linker), many library modules, some 
neat utilities, and many demo pro- 
grams. The package provides an 
entire Modula-2 development environ- 
ment for the Amiga. 

For the most part, the Benchmark 
compiler conforms to the language 
definition from the third edition of N. 
Wirth's Programming in Modula-2. It is 
implemented as a single-pass compiler. 
Since a single-pass compiler reads the 
source program only once, the compi- 
lation times are shorter. The benefit of 
faster compilation outweighs any 
disadvantages of single-pass compila- 
tion (such as having to declare objects 
before use). In fact, incredible compi- 
lation speed is one of best features of 
this product (see the benchmarks 
below). 



Benchmark Modula-2 allows full access 
to all ROM Kernel, Intuition, and 
AmigaDOS routines. The interface to 
the Amiga is pro%'ided through library 
modules, in the usual Modula-2 
fashion. Benchmark Modula-2 pro- 
grams can be linked with Amiga 
binaries (for example, programs 
written in Amiga assembler), so you 
can develop interface modules for 
libraries other than the standard 
library. 

The editor is based on the well-known 
Micro-Gnu-Emacs. As Gnu-Emacs is 
my favorite editor, I was very happy 
with the Benchmark editor. This 
editor has many nice features (as does 
Micro-Gnu-Emacs), including the 
ability to edit and view many files at 
once, ease of cutting and pasting 
between files, and creating keyboard 
macros. 

The main disadvantage of an Emacs- 
like editor is the command syntax. All 
commands consist of somewhat cryptic 
control sequences, usually one or two 
characters. Once learned, however, 
the commands are fast and easy to 
use. To make learning easier, the 
Benchmark editor provides menus for 
the most common commands. 

The major incentive for learning the 
Benchmark editor is the ability to 
invoke both the compiler and the 
linker directly from the editor with a 
single keystroke. This arrangement is 
similar to the Turbo Pascal environ- 
ment. TTie compile-Iink-run cycle is 
discussed in detail below. 



The library modules provided with 
Benchmark Modula-2 include the 
"standard" Modula-2 collection: 
InOut, Terminal, FileSystem, etc. and 
also included are all expected Amiga 
libraries: ROM Kernel, Intuition, and 
AmigaDOS. In addition, other groups 
of useful modules are supplied, includ- 
ing IFF support modules, "C-style 1/ 
O" modules, and "Simple Intuition" 
modules. 

The "Simple" modules truly simplify 
access to the Amiga system. You can 
easily write programs that use many 
fancy Amiga features with these 
modules. The program in Listing #1 
demonstrates use of the "SimpleWin- 
dows" and "SimpleGadgets" modules. 
The program opens a window, 
attaches a gadget to it, and waits for 
the user to click on the gadget. The 
size of the program is an indication of 
how "Simple" modules simplify pro- 
gramming. 

In addition to the compiler, linker, and 
editor, the package also includes a 
number of useful programs, A 
program that reconfigures the com- 
piler, a cross reference utility, a 
program that converts Amiga binaries 
into Benchmark Modula-2 object files, 
and a utility to quickly load all library 
and symbol files into memory are all 
included. 



(continued) 
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Two utiUties, M2STAT and AD- 
DIMAGE, are somewhat unusual. 
M2STAT allows limited profiling of 
program execution. With this utility, 
you can see how many times each 
procedure in your program was called. 
This data can be extremely useful in 
speeding up Modula-2 programs. 
Furthermore, M2STAT can be used in 
testing and debugging — you can make 
sure all procedures were executed. 

The ADDIMAGE program converts 
IFF files — brushes or pictures — ^into 
bitmaps that can be used directly in a 
program. ADDIMAGE appends this 
data to the executable file. Once your 
program is loaded, the image data is 
automatically placed in CHIP memory 
and can be used whenever images are 
needed. (Special modules allow easy 
access to all such images.) This 
arrangement eliminates the need for 
creation and initialization of large 
arrays containing bitmaps. 



System Requirements 
Benchmark Modula-2 runs comfortably 
on a 512K Amiga with two drives. 
The compiler can also be used on a 
single-drive system, but some effort is 
required to squeeze all the necessary 
fUes onto one disk. 

A special utility tailors the compiler to 
your particular system configuration. 
The M2C0NFIG program modifies 
internal compiler parameters, thus 
controlling how much memory the 
compiler uses. Some parameters, such 
as heap size, code buffer size, identi- 
fier buffer size, and constant buffer 
size, can be adjusted. Memory can be 
saved by making the prameters small. 

Once you reconfigure the compiler, 
you may run into a program too large 
to compile. For example, the compiler 
might run out of heap space, but this 
is only a minor problem. While in the 
Benchmark editor, you can temporarily 
modify the settings of the compiler 
parameters. If you have enough 
memory, your program should then 
compile without a problem. 



I use Benchmark Modula-2 with two 
disk drives and 1.5 meg of RAM, AU 
the libraries needed for compilation fit 
in the memory on my machine, with 
adequate room left for the editor and 
compiler. 1 use the Virtual Disk 
device from ASEX3, so aJl the library 
files reside in VDO:. (By the way, the 
Virtual Disk software is included in 
the Benchmark distribution — it's a 
Shareware product.) 



What You Get 

The Benchmark package consists of six 
disks and a two volume manual. 
Remember, this is the pre-release 
version, so the final version may 
include additional items. Two disks 
contain all the basic elements needed 
to set up the Modula-2 environment. 
The first disk contains the compiler, 
editor, linker, and extra utilities. The 
second disk is filled with library 
modules and a file which contains all 
the libraries compressed for quick 
loading into RAM. Three other disks 
contain demo programs and their 
sources, as well as sources to all IFF 
support modules. 

The final disk contains Benchmark 
Modula-2 configured for a 51 2K 
system. If you boot the Amiga from 
this disk, you can immediately enter, 
compile, and run programs. You can 
start nmning Modula-2 programs 
without having to go through a 
painful installation process. Of course, 
if you have more than 512K of 
memory, you should eventually set up 
your system to take advantage of the 
extra RAM. 



Documentation 

The documentation for Benchmark 
Modula-2, in its pre-release form, 
consists of two 400-page manuals. 
About 60 pages of pre-release notes 
are also included. 

The first volume includes an installa- 
tion guide, a tutorial for the editor, 
and separate chapters describing the 
compiler, linker, and editor in full 



detail. Further chapters document 
selected library modules. For each 
module, each exported procedure is 
described with examples. 

The bulk of the second volume is one 
350-page chapter of all library defini- 
tion modules. An index of all identifi- 
ers exported by all modules is also in- 
cluded. For each exported object, the 
index shows the module where the 
object is declared, and the object's 
type. For example, the entry for the 
procedure "GetMsg" is this: "GetMsg 
Ports PROCEDURE." 

The chapter which includes definition 
modules and the index are absolutely 
essential for all except the very trivial 
programs. You look here to find out 
how various procedures are declared, 
in order to determine the orders and 
types of parameters. Unfortunately, 
the index's format leaves much to be 
desired. 

Ideally, the index should list the 
module, type, and page number on 
which the identifier is declared. 
Finding an identifier in a large module 
can be difficult. For example, the 
identifier "GadgetDown" is declared in 
the module "Intuition," but the 
"Intuition" definition module is 37 
pages long. I hope the index is 
improved in the final release version. 

The second volume also includes 
seven appendices. The first appendix 
contains the listing of all possible 
errors for the compiler, linker, or 
editor. Possible reasons for the error 
are given and a solution is sug- 
gested — a very nice touch. These 
explanations were very helpful. 
Other goodies in the appendices 
include a short glossary of related 
terms and a section on translating C 
programs to Modula-2. 

I was also impressed by the release 
notes, which described the differences 
between the Beta and pre-release 
versions of the product. All changes 
were described in the release notes. 
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The corresponding documentation 
changes were also included. Finally, a 
four-page section gave hints on 
conserving memory, so the Benchmark 
product can be effectively used on a 
512K machine. 

Ctespite the few problems, the pre- 
release documentation for Benchmark 
Modula-2 was excellent. It was much 
better than the final documentation for 
some commercial products. 



How It Works 

The com pile-link-run cycle under 
Benchmark proceeds as follows. First, 
type the program into an editor buffer. 
Compile the current buffer (remember, 
there can be many buffers), by 
pressing the F2 function key. If the 
compilation fails, use the Fl function 
key to examine the errors. Each time 
you press Fl, the cursor moves to the 
next error, and the error message is 
displayed at the bottom of the screen. 

Once a clean compilation is achieved, 
the program is ready for linking. 
Before a program can be linked for the 
first time, the main module's name 
must be set. To do this, press F6 and 
type in the module's name. Linking 
begins when you press the F3 function 
key. Finally, press F4 to run the 
program. 

Since you usually work on one 
program for a while, the sequence of 
events to compile, link and run the 
program is as follows: press F2 to 
compile, fix any errors, press F3 to 
link, and press F4 to run. You can 
now see how Benchmark program 
development is similar to Turbo Pascal 
environment. 

Besides the obvious convenience of 
fewer keystrokes, the above develop- 
ment cycle has other advantages. 
First, the compiler is kept in memory, 
so it need not be loaded from disk for 
each compilation. The Benchmark 
linker is actually integrated into the 



editor (although a stand-alone version 
is provided), so the linker doesn't 
require loading either. Finally, the 
compiled program is read from the 
editor's buffer — that is, from memory. 
The compiler never reads the source 
from disk. This contributes to very 
fast compilation. 

If you have enough memory to keep 
the library symbol and object files in 
memory, the compilations are light- 
ning fast. On a 1 ,5 Mb Amiga, all 
libraries fit in memory. On a smaller 
machine, such as a 1 Mb Amiga 500, 
the most commonly used libraries can 
be placed in memory, and the compi- 
lations will still be very fast. 

Placing the library files in many 
different directories presents no 
problem with Benchmark Modula-2. 
The compiler and linker allow specifi- 
cation of search directories. For 
example, the compiler first looks for a 
symbol file in the current directory; if 
the file is not there, it checks any 
directories named in the search path. 

Programs produced by the Benchmark 
Modula-2 system can be run from CLI 
or Workbench without changes. The 
only exceptions are programs expect- 
ing command line arguments. Such 
programs must be "smart" and realize 
they have been started from Work- 
bench. 



Runtime Environment 
The runtime environment of the 
Benchmark Modula-2 program differs 
slightly from the environments of 
programs written in TDI Modula-2 or 
in C. For example, the Benchmark 
startup code opens all the ROM 
resident libraries by default. In this 
case, your program never needs to 
open Intuition library. This can 
sometimes be a disadvantage, because 
the programmer cannot check whether 
the correct release of Intuition is in 
use. This arrangement is very conven- 
ient for most programs, though. 



A nice feature of Benchmark is that 
the support code takes care of the 
message sent to your program from 
Workbench (this applies only to 
programs started from Workbench). 
The startup code obtains the Work- 
bench message's address and makes it 
available to the rest of the program, 
while the exit code returns the 
message to Workbench. In addition, a 
window for normal input and output 
is opened for programs started from 
Workbench. 

By default, the generated code does 
not check for possible runtime errors. 
Separate compile options — embedded 
in the program as special comments — 
enable checking of array bounds, 
ranges, and overflow. Runtime checks 
do not help you recover from errors, 
though. To prevent the Amiga from 
crashing, you must install a handler to 
catch errors. Calling up the "InstallEr- 
rorHandler" procedure (from module 
"RunTimeErrors") at the start of the 
program accomplishes this installation. 
A complementary procedure, "Re- 
moveErrorHandler," must also be 
called before termination. 

If a runtime error occurs, the error 
handler takes control and displays a 
window which shows values in all 
machine registers, type of trap, and 
program counter. Unfortunately, these 
numbers are difficult to connect with 
the crash-causing line in your Modula- 
2 program. 

The error window also lets you exit 
the program, or propagate the error to 
further handlers. The reason for 
propagating the error to other handlers 
is that Benchmark Modula-2 programs 
can be debugged with standard Amiga 
debuggers (such as Metadigm's 
Metascope). A compile and link 
option adds symbols to the Object and 
Executable files, and therefore allows 
symbolic debugging. I suspect the 
overall level of debugging is fairly 
low — you must look at machine 
instructions and addresses. 
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In TDl Modula-2, runtime errors are 
handled somewhat differently. Run- 
time errors are caught by the 'Trap- 
per" module. The information printed 
by 'Trapper" after an error occurs 
allows you to determine which line 
caused the problem (it's not easy, 
though). In later releases of the TDI 
compiler, a Post-Mortem Debugger 
could be used to examine program 
variables and determine the problem 
line. On the other hand, TDI Modula- 
2 programs could not be debugged 
with symbolic debuggers. 



Non-standard Features/Extensions 
Let's examine the contents of the 
pseudo-module SYSTEM. All expected 
types are exported from this module, 
including BYTE, WORD, LONG- 
WORD, and ADDRESS. BYTE, 
WORD, and LONGWORD represent 
the basic data types of the 68000 
processor. ADDRESS is defined as 
POINTER TO BYTE. These types are 
treated specially by the compiler. For 
example, ADDRESS is compatible with 
every pointer type, but arithmetic 
operations can be performed on 
ADDRESS variables. 

SYSTEM also includes the usual TSIZE 
and ADR procedures. The TSIZE 
procedure returns the size, in bytes, of 
a given type- The ADR procedure 
obtains the address of an object. In 
most Modula-2 implementations, the 
ADR procedure works only with 
variables. The Benchmark compiler 
also allows use of ADR on string 
constants and procedures. This 
expression, for example, is legal: ADR 
("Hello, world"). This extension is 
very convenient, since an Amiga 
programmer in the Amiga environ- 
ment must often obtain addresses of 
strings. 

Other procedures defined in SYSTEM 
include SHORT, LONG, SHIFT, 
SETREG, REG, and INLINE. SHORT 
and LONG perform type conversion 
between types whose lengths are two 
and four bytes. SHIFT procedure 



performs shifts (either left or right) by 
specified number of bits. Depending 
on whether the shifted variable is 
unsigned or signed, a logical or 
arithmetic shift is performed. The 
REG and SETREG procedures allow 
examination and modification of 
machine registers. Finally, INLINE 
procedure imbeds machine code 
(which must be in hex) in your 
Modula-2 programs. 

The Modula-2 multi-tasking primi- 
tives — type PROCESS, and procedures 
TRANSFER and lOTRANSFER— are 
not implemented. TTiese omissions can 
make transporting programs from 
other machines difficult; it does not, 
however, prevent you from writing 
multi-tasking programs on the Amiga. 
You can use the services of the ROM 
Kernel. 

"Standard" procedures NEW and 
DISPOSE are also missing from the 
Benchmark implementation. These 
procedures were removed from the 
Modula-2 definition by Niklaus Wirth, 
so they weren't included here. You 
can use the ALLOCATE and DEALLO- 
CATE procedures from the "Storage" 
module instead. 

Since Benchmark Modula-2 is a one- 
pass compiler, all procedures must be 
declared before being called. This can 
be a problem when mutually recursive 
procedures are needed (i.e., procedure 
A calls B, and B calls A). To handle 
this situation. Benchmark Modula-2 
allows FORWARD procedure declara- 
tions. In a FORWARD declaration, 
you write down only the procedure 
header (the procedure name and the 
parameters), rather than the actual 
code. 

Two compile options allow you to 
depart from some standard Modula-2 
features. Modula-2 is a case-sensitive 
language (so is C, by the way); that is, 
it distinguishes between upper- and 
lower-case characters. A compile 
option avoids this discrepancy. 



Another compile option allows the "_" 
(underscore) character in identifiers. 
Again, "standard" Modula-2 identifiers 
are composed of letters or numbers. I 
discourage the use of such options; 
they make programs less portable to 
other systems. 



Limitations and Problems 
The current version of the Benchmark 
compiler limits the sizes of code and 
variables that can exist in a single 
module. The maximum size of code 
generated for a single module is 32K . 
This is hardly a problem — the source 
must be very large to produce that 
much machine code. Anything the 
compiler can do to encourage small 
modules is good! Of course, a linked 
program, which consists of many 
modules, can be as large as necessary. 

A more serious restriction is the size 
of variables that can be declared in a 
module. The limit is also 32K. It is 
the sum of all variables' sizes. This 
declaration, for example, is not 
possible; 



al, a2, a3 : ARRAY [CI..2DD00] OF CHAR: 

There is a further limitation on the 
size of array subscriprts — the subscript 
cannot be larger than 32766. There- 
fore, this declaration is not acceptable: 



I* Subscript too large *i 

bufr - fJlKAt 10.. 100001 OF CHAR: 

Most programs never come up against 
those restrictions. Therefore, few 
programmers need to worry about 
these limits. 

Another size restriction is imposed on 
the size of set types. The largest set 
can include only 32 elements, meaning 
SET OF CHAR is not allowed. If a 
program needs larger sets, a special 
module, "LargeSets," is provided. You 
can construct sets with up to 65,536 
elements using procedures from this 
module. 
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The current version of the Benchmark 
compiler does not contain a LONG- 
REAL type. The REAL type is 
implemented using the Motorola FFP 
format. Consequently, the Amiga 
math library is used for the fujictions 
in the "MathLibO" module (sin, cos, 
log, etc.). 

An "optimize" option was added to 
the linker in a later release of the TDl 
Modula-2. This option instructs the 
linker to remove the procedures never 
called from the final executable file. 
In many cases, this process results in a 
reduction of the linked program. 
Right now, the Benchmark linker does 
not have such an option. Surprisingly, 
the executable files produced by 
Benchmark are not that much larger 
than corresponding optimized TDI 
files (see benchmarks below). 



Benchmarks 

To evaluate the performance of the 
Benchmark Modula-2, 1 measured the 
compilation and link times, and the 
sizes of the object and executable files 
produced. 1 did not perform any 
execution time benchmarks; such tests 
did not seem necessary because 1 did 
not observe drastic execution speed 
differences between TDl and Bench- 
mark Modula-2. Furthermore, for 
most users, these times are not 
important. Remember, much of the 
code a program executes comes from 
Amiga libraries, and the same libraries 
are used, regardless of the language. 

I used three different programs in my 
benchmarks: a "Hello, World!" pro- 
gram, a "Simple Window" program, 
and a "Gadget Demo." The first 
program printed a single message; the 
second opened a window and wrote a 
message in it; the third opened a 
window, attached every type of gadget 
to it, and processed IDCMP messages. 

In my first benchmark, I tried to attain 
maximum compilation and link speed 
by putting all sources and library files 
in memory. For Benchmark, I com- 
piled and linked all programs from the 



editor. In the TDl benchmarks, I 
installed the compiler and the linker as 
resident, so there was no load time. 
The results of this "turbo-charged" 
benchmark are summarized below: 



*** Benchmark Modula-2 *** 



ConpiXe Linlc Object Exec 
tims time Size Size 



1.0 1.0 lie 2120 



4.2 2.0 391 1596 



Cadqeti 7.2 3.0 2470 80t« 



*•* TDI Hodula-2 (Version 3.00A) 



Compile Link Object Exec 
time time Size Size 

2.0 e.S 240 1S48 



irindov 



SS.O 17.0 1376 1908 



Cadqeti 60.0 20 S240 S420 



As you can see, the Benchmark 
Moduia-2 compile times are amazingly 
fast. For the "Gadgets" demo, the 
Benchmark compile is almost nine 
times faster than TDI compiler. The 
Benchmark linker is even faster! 

The code generated by Benchmark is 
also smaller than TDI's code. One 
reason the Benchmark compiler 
produced smaller objects modules is 
the generated code uses 16-bit relative 
addressing scheme whenever possible, 
so that only two bytes of address are 
needed to reference variables. The 
absolute (or 32-bit) addressing requires 
four bytes for every reference. 
Benchmark's code is also smaller 
because calls to "OpenLibrary" proce- 
dure are not needed; they are done 
instead by the startup code. Within 
TDI programs, all libraries must be 
opened explicitly. 



Despite the fact that the Benchmark 
compiler produces more compact code, 
its executable files are larger. 
Benchmark's linker is not optimized to 
remove unused procedures. Note that 
the difference in size is not that 
significant, though — Benchmark ex- 
ecutables are about twenty to thirty 
percent larger. 

For a more diverse comparison, the 
same benchmarks were run with the 
Lattice C compiler. The results, sum- 
marized below, were collected by 
Brian Maguire, Software Coordinator 
of AMUSE (N.Y.C. user's group). The 
aim was to obtain the best possible 
times — therefore the compiler, linker 
(BLINK), libraries, and all sources 
were placed in memory. 

*•' Lattice C VezBlon 3.10 •'• 

I Compile I Link 1 Exec I 
I tima I time I size I 

Hello I 4.0 I 16 I 10232 I 



22.0 I 16 I 6D92 | 



Gadgets I 32.0 1 17 



My next benchmark determined how 
well both Modula-2 compilers run on 
a 512K system. For the Benchmark 
package, I used the boot disk pre- 
configured for a 51 2K machine. The 
setup still allowed the compiler to be 
kept in memory, but generated objects 
and library files remained on disk. In 
TDI's case, the compiler, linker, and all 
library files were kept on disk. For 
both compilers the T: directory was in 
RAM:. Here arc the results of the test: 

•••Benchnarlt**' ■•■ TDI •"• 



1 Compile 1 Link 1 ICompilel Link 1 
1 time 1 time t 1 time I time 1 


Hello 1 «.0 1 14.0 1 1 21.0 1 33.0 1 
Window 1 18.0 1 20.0 1 1 lOS.O 1 ISO.O 1 
Gadqets 1 23.0 1 23.0 1 1 147.0 1 209.0 1 



ATnazing Computing V33 ©1988 



85 



Benchmark Modula-2 shines in this particular test. The total 
time to compile and link the "Gadget" demo under Bench- 
mark is 43 seconds. The same program takes nearly 6 
minutes to compile and link using TDI! 

You can speed up TDI's linker by avoiding the "optimize" 
option. The resulting executables are very large, however, 
and the time saving is minimal (about 10 percent). 

The final comparison I made was in the sizes of symbol 
files. A symbol file is generated when a DEFINITION 
MODULE is compiled. The symbol file is read when the 
compiler needs to look at imported identifiers. Smaller 
symbol files speed up compilations because the compiler 
has less data to read. Furthermore, smaller symbol files 
take up less space on the disks. 

Listing #2 contains the DEFINITION MODULE I compiled 
to compare the sizes of symbol files. Here are the results: 

"■ Symbol Ilia (lit •• 
• • Symbol file slie '• 

BenchiMcJc I TDI 



I 1869 I 11172 



Again, you can see the dramatic difference in favor of the 
Benchmark package. 

As you can see from the nimibers, the performance of the 
Benchmark Modula-2 system is impressive! 

Summary 

I hope the information provided in this article helps you 
decide if Benchmark Modula-2 is for you. If you have been 
waiting for an Amiga version of Turbo Pascal, forget it! Get 
the Benchmark package and learn Modula-2. You'll never 
want to program in Pascal again. I think the Benchmark 
Modula-2 package is the best Amiga program development 
environment to date. I also received excellent support from 
Benchmark's author Leon Frenkel, both on the telephone 
and on the networks. None of my questions or suggestions 
went unanswered. 

•AC- 
LISTING #1 



Here are examples of "SIMPLE" modules 
supplied wich the Benchmark Modula-2 package, 

WriCten by Richie Blelak 10/4/1987 



MODULE Window; 

FROM SYSTEM IMPORT ADR; 

FROM SlmpleWindows IMPORT CreateWlndow; 

FROM SimpleGadgets IMPORT BeginGadgetLlst, EndGadgetList, 

FreeGadgetLlst, AddGadgetTextButton; 
FRCM Intuition IMPORT WlndowPcr, CloseWlndow, IDCMPFlags, 

IDCHPFlagsEet, WindowFlags, WlndowFlagsSet, 
Gadget Ptr; 
FRCM Ports IMPORT GetMsg, MaltPort, ReplyMsg, 

MessagePtr; 

CONST 

DefaultWlndowFlags = 

WlndowFlagsSet [Activate, WlndowClose, WlndowDrag, 
WlndowDepth, Wlndowsizlngl ,• 
DefaultlDCHPFlags - 

IDCMPFlagsSet (Closewlndow, GadgecUp, GadgetDown ( ; 

VAR 

wp: WindowPtr; 

msgp: MessagePtr; 

gp; GadgetPCr; 

PROCEDURE MakeGadget ([ : GadgetPtr; 
BEGIN 

BeginGadgetLlst 0; 

AddGadgetTextButton (30, 20, ADRC'Cliok here!")); 
RETURN EndGadgetList () ; 
END MakeGadget ,- 

BEGIN 

gp : » MakeGadget ( } ; 

wp ;= CreateWlndow (10, 20, 200, 50, 

DefaultlDCHPFlags, DefaultWlndowFlags, 
gp, NIL, ADR ("Simple Window")!; 

msgp := HaitPort |wp".UserPort") ; 
msgp := GetMsg (wp".UserPort"> ; 
ReplyMsg (msgp[ ; 

closewlndow (wp") ; 
FreeGadgetLlst (gp") 
END Window. 



LISTING #2 

DEFINITION MODULE Dumbo; 

FRCM Intuition IMPORT GadgetPtr; 

PROCEDURE Fly (gp : GadgetPtr) ; 
END Dumbo. 




y'.- -A' 



Avant-Garde Software 

2213 Woodbum 

Piano, TX 75075 

214-964-0260 
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ROOMERS 



by The Bandito 



Inside AmiExpo . . . Deluxe Write RJ.P.?? . 
New J. 3 Printer Drivers . . . Kiclistart 1.4 



The second AmiExpo was held in Los 
Angeles this January. With all the 
electronics on hand, and the AmiExpo 
humming with many choice bytes of 
information, the Bandito's sensors 
were at full gain. A few strategic 
wiretaps helped ... but there's no need 
to detail the Bandito's methods. Some 
show highlights: 

As usual. Aegis showed some awe- 
inspiring new Allen Hastings tapes. 
Random bytes on the wire say that 
Allen is working on a full-length 
animated feature. Now that Vide- 
oScape offers more colors and features, 
Allen's animations will be even better. 
Beats the heck out of little models 
hung on wires, at any rate. 

Also at AmiExpo, a new company 
named Innovision showed off their 
Video Effects 3D software. The 
software creates 3D title effects at 60 
frames per second in high-res. The 
results are stunning — the titles look 
just like the professional effects you 
see on TV. With a retail price of 
$199.95, it's not for the casual hobby- 
ist. Availability is the oft-promised 
"one month." Seems to the Bandito 
that most programmers work on a 
Mayan calendar, where the lunar 
period can be up to year long. 



NewTek attracted big crowds with 
their Video Toaster, showing off their 
digital video special effects. Among 
the interested people were some 
engineers from ABC in New York who 
flew out especially to see the Toaster. 
Hmmm, could it be they're thinking of 
replacing some of that expensive 
hardware they now use for video 
effects? 

ABC wasn't the only company inter- 
ested in the Toaster. There are some 
very interested people at other hard- 
ware companies who would like to 
have that kind of product, especially 
since it outdates a few products that 
haven't even reached the market yet. 
Anybody know a good reverse 
engineer? 

Well, well, the HAM paint program 
market is gonna get crowded — what 
with PhotonPaint from Microlllusions 
and Deluxe Photo Lab (formerly 
D'Buddy from Digital Creations) from 
Electronic Arts challenging NcwTck's 
Digi-Paint. At AmiExpo, NewTek 
announced Digi-Paint II, which will 
include texture mapping, anti-aliased 
fonts, work screens much larger than 
the monitor, and several new drawing 
modes, such as Colorize. 



Microlllusions showed PhotonPaint, 
but once they saw the EHgi-Paint II 
spec sheet, they turned several 
interesting HAM colors and an- 
nounced PhotonPaint II (before they 
even shipped PhotonPaint I!). After 
this, the joke at the show was, "What's 
PhotonPaint II gonna do? See Digi- 
Paint II's spec sheet!" Looks like the 
consumer will be the winner in this 
competition — all these programs have 
features so amazing that even the most 
jaded artist will find new ways to 
create digital paintings. 

Microlllusions also demonstrated 
Photon Video and Music-X. Photon 
Video, a new animation package, uses 
some talented Hollywood animators to 
create animation for the program, 
which makes for some exciting demos 
(the rabbit is particularly impressive). 
Music-X is an extremely powerful 
super sequencing program with a very 
clean interface. The only disappoint- 
ment for some people is its inability to 
create SMUS files that Deluxe Music 
Construction Set or Sonix can read in. 
Maybe in a future version ... the 
Bandito advises you to let Microlllu- 
sions know if you want this feature. 
The more noise you make, the faster 
you'll see it. 
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No-show at AmiExpo: Mimetics. They 
told everyone they would attend, with 
Imagens and ReaSyns available, but 
they pulled out at the last minute. 
Seems like dat 'ole devil "production 
problems" is messing them. Mimetics 
is promising to meet the demand for 
Imagens "at any time." (Must be the 
same calendar programmers use.) 

Everyone from Antic software was at 
the show, including the president and 
Tom Hudson. Are they considering 
moving their software to the Amiga? 
Could be, especially since Atari raised 
the price on the 520 ST by SI 00 in 
December, and the holiday sales fell 
through the floor. 



Electronic Arts' word processor for the 
Amiga, Deluxe Write (as Batteries 
Included fans might remember it) is 
dead, the Bandito's sources tell him. 
EA's salespeople had been booking 
orders, but now they're cancelling. 
Looks like WordPerfect is the 800 
pound gorilla that has crushed yet 
another competitor. 

Commodore has seeded developers 
v/ith new 1.3 printer drivers, and the 
drivers are getting rave reviews. The 
new drivers have better color correc- 
tion, sideways printing that works 
properly, no lines in color printouts (a 
problem on printers like the JX-80) and 
much faster printing (no more nasty 
delays for each line). 



By the way, the Bandito has heard 
about a no-holds-barred battle in the 
marketplace between the Xerox 4020 
and the HP PaintJet color printers. 
The Bandito predicts the red ink in the 
street will be from Xerox. The prices 
of the two printers are the same and 
the Xerox has better color saturation, 
but the PaintJet is faster, quieter, 
smaller, and much more efficiently 
marketed. Look at the way the 
LaserJet has dominated the laser 
printer market. Xerox, a word to the 
wise: give up on the color printer and 
try to get a good, cheap, color copier 
out there before Sharp eats your tunch 
in that market. 

Yes, Virginia, there is a KickStart 1.4 
in progress. Just when you thought it 
was safe to burn 1,3 into ROM, it 
looks like Commodore's taking a peek 
at the Macintosh II, 'cause 1 .4 will 
offer support for higher resolution 
screens and even multiple monitorsf 
Better start saving now — those big- 
screen color monitors are expensive. 

The Amiga is being featured on 
Computer Chronicles, the half-hour 
computer show on PBS (shown all 
over the US and Canada). Products 
covered include Microlllusions' Music- 
X and Photon Video, and NewTok's 
Digi-View, Digi-Painl, and Video 
Toaster. 

Finally, Commodore is rumored to be 
striking a deal with Toys 'R' Us to get 
some of Commodore's new low-cost 
IBM clones on the shelves, since 
Nintendo has beaten up the market for 
the C64. C64 hardware sales are 
dropping, so the A500 looks to be the 
savior, if Commodore can make it as 
popular an item as the C64 has been. 
It's going to take some time, but 
Commodore expects that the next 
holiday season will be very, very good 
for the Amiga 500. Let's help out by 
convincing everyone to buy an A500 
instead of a Nintendo. 
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6H000 Assembler Language Programming 
Tlie Unified Field Theory Discovered! 



by Warren Ring 



Ever since I started using assembler languages, I have faced an 
obstacle that makes assembler really difficult to work with: 
Arguments to the various system calls are of all shapes and 
sizes. Disk I/O requires one convention of arguments. 
Character I/O requires another. Certain functions, such as 
binary-to-ASCII conversion and floating-point packages, 
simply don't exist (except in shops having the manpower to 
invent them). 

Just as CP/M was becoming obsolete, I began to get a handle 
on a structure of argument passing that would be universal: a 
unified field. The requirements for a unified field are tough. Ft 
must handle text. It must handle binary data. It must be of 
different lengths, defined in different places in the program. 
There can be no artificial limits (like 64K) to the field. It must 
have hooks, so routines that manipulate the field can detect the 
field's length and avoid clobbering data following the field. 
And there must be hooks for fast manipulation — no linear 
scanning to find the end. 

You can use the field to pick off text arguments on the com- 
mand line. You can pass it directly to the routine to open a 
disk file. You can convert it to a binary integer. You can copy 
it, concatenate onto it, extract from it. Anything! This discov- 
ery is the theme of my next few columns. 



Buffer! Length equ 10 

Buffefl 

DC.L Buffer ILongth.O 

DS.B BufferlLengtti 

CNOP 0.2 



The first field is a long integer specifying the physical size of 
the data field in bytes (the maximum length of a string you 
wish to hold). Routines that write into the string buffer must 
know the size of the data field to avoid writing beyond that 
string buffer and destroying unrelated data or stack variables. 

The second field is a long integer specifying the current usage 
of the data field in bytes (the length of the string in the buffer). 

The third field is the data field itself. In the example above, the 
current usage is zero, and the data field is uninitialized. The 
CNOP statement is an assembler directive that aligns the 
program counter to the next word boundary. If Bufferl Length 
is an odd number, the assembler throws in an extra byte at the 
end of the buffer, so whatever follows is word-aligned. 
Another example follows: 



GrophicsLib 




DC.L 


12,12 


DC.B 


'grap>hics.ib 


CNOP 


0.2 



String Buffers Revealed 

The key to making these high-level routines interface with one 
another is a common field introduced as the "string buffer." 
Buffers that hold strings are nothing new, but the unified field 
solves all the problems I have ever encountered in all kinds of 
arguments. String buffers solve problems your C friends 
tangle with every day. In my opinion, the two main creden- 
tials of a high-level language are rudimentary protection of 
code and data (subscript boundary checking and argument 
type checking), and a high number of functions debugged per 
hour. (C seems to lack the former, but that's another article.) 

String buffers consist of three fields, shown in the following 
example: 



Use this example for a CONSTANT string — one that doesn't 
change. The string buffer has a maximum capacity of 12 bytes. 
It is currently using all 12 bytes, and "graphics. lib" is the data. 
Notice that the string has no terminating zero byte. 

The functions I have developed involve both macros and 
subroutines. The subroutines require the arguments to be in 
specified registers; the associated macros perform that setup. 
Table 1 lists and describes these functions. There are too many 
functions to describe in only one column, so this topic will be 
continued in future articles. In previous articles, I showed 
examples of opening files, reading bytes, and sending them out 
to the CLI window. This macro and library package makes 
those functions far more uniform and much easier to use. 

(amlinued) 
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Table 1 



Function Summary 



Those functions handle disAr, console, and port I/O: 

Open Opsm a disk file 

Create Creates e disk file 

Delete ; Deletes a disk file 

Read ; Reads from a disk file, console, or port 

Write -Writes to a disk file, console, or port : 

WritCon Writes to tfie console 

Seek Seeks a specified position in a disk file 

Close Closes a disk file 



Th3s& iuncddns handle literal output to the console: 

Display Displays an immediate text string 

Crlt Displays a CFHF 

Space Displays a space character 



These functions perform string handling and are best described by BASIC or C 
language equivalent expressions: 

Lefi A$=LEFT$(B$,f), gels leftmost chars 

Mid A$.M[D$(A$,I,J). gets middle chars 

RIgfil A$=RIGHT$(AS,I), gets rightmost chars 

StrCpy ; : A$=S$, copies one string to another 

StrCat : ; ; ; A$=AS+B$, appends one string to another 

Strl^n : l=LEN(A$), gets a string length 

Ito A I =VAL(A$) , converts Integer to ASCI I 

Atol A$=STR$(i), converts ASCII lo integer 

IsHeicASCll Indicates whethier or not a string Is composed ol hex-ASCI! char's 

("0" ."9", -A" - •f] 

l=HEXS{A$), converts a string of hex-ASCfl chars to an integer 

A$=HEX8$(!), convisrts a 4-byte integer to a siring of B 

hex-ASCII chars :. 

A$»:HEX*$(I), converts a 2-byte integer to a string of 4 

hex-ASCII chars 

A$«HEX2$(t), converts a 2-ijyte integer to a string of 2 

hex-ASCII chars 

A$=HEXlS(l), converts a 4-bit integer to a string of 1 hex-ASCH char 



AtoX 
XStoA 

X4toA 

XZtoA 

XftoA 



These functions handle scanning of a string buffer topicl( up words (irtcluding 
punctuation), alphanumeric words, or single characters: 

SetScan . Sets scanning to the beginning of astring buffer 

Scanw- Gets the next text word 

Scana Gets the next alphanumeric word 

Scanc Gets the next character 



These functions handle housekeeping at the t>eginning and end ol a program: 

Start Performs housekeeping at the tieginning of a program; sets scanning 

to the command line residue 
Exit Performs housekeeping ai the end of a program, and exits 



This function creates an empty string butter: 

StrBuf Directs the assembler to defir^e an uninitialized string buffer 



At this point, the program package is not a library. It is an 
included file at assembly time. As soon as I discover how to 
make a library file from which the linker can selectively pull 
modules, I'll show you how it's done. 



The Example Program 

The macros and routines that incorporate string buffers are 
shown in Table 1. This month I will discuss a small test 
program that demonstrates some of them. Additional details 
regarding the actual arguments for functions used this month 
are shown in Table 2. 

This test program consists of 22 instruction statements. You 
run it by entering the name of the program, "test," on the CU 
line, foUowed by any number of words, separated by any 
number of spaces. This program picks up the first six English 
words on the CLI line following "test," and, for each word, 
performs the following steps: 1) displays that word; 2) 
converts that word, if possible, to a 4-byte signed integer; 3) 
adds that integer to a total; 4) converts that integer back to an 
ASCII string; 5) displays that string. A concatenation of the six 
words is displayed on the next line, and the total of the signed 
integers is displayed on the next line. All that in 22 instruction 
statements! Who says you need a high-level language for fast 
development? 

In case you missed last month's column, you may assemble the 
test file by entering: 

ossem test.osnn -o test.o -I test.lst 

This produces object file "test.o" and list file "test.lst." Assum- 
ing you have no errors, you copy the "amiga.lib" file from the 
Metaeomco disk to the directory you have assigned to libs:, 
and enter: 

allnk test.o to test library ibs:cim1gci.llb 



Listing 1 shows the source code for our test program. This 
program exercises the functions described this month. As- 
semble the source file using the Metaeomco assembler. 
Remember, macros and library labels are case-sensitive. 

In the example program, arguments that reference string 
buffers are generally IMMEDIATE, shov^m with a number sign 
before the label. Arguments that are integers are generally 
DIRECT, shown simply as labels. There may be exceptions, 
depending on what you want to do. 

Listing 2 shows the "macro s.asm" file. Listing 3 shows the 
"warlib.asm" file. Listing 4 shows a sample run of TEST. 
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Macro arguments are separated by commas. There cannot be 
spaces between or within arguments, unless the argument is 
surroimded by angle brackets (<>). The Display macro 
requires angle brackets if there are any spaces in the text. 

The comments in the listings are an implementation of what I 
described two months ago in this column. Each is a complete, 
machine-independent, English sentence. The only machine- 
dependent comments are in parentheses. You can follow the 
exact flow of logic without knowing any 68000 assembler 
instructions. 



Debuggers 

I neglected to mention one tool in the last issue — a debugging 
program. A debugging program is as essential to an assembler 
programmer as a hammer is to a carpenter. The only debugger 
I have found is MetaScope by Metadigm, Inc. I worked with 
MetaScope for a few hours and found it quite good. You can 
create as many windows as you wish, each displaying a 
disassembly, a section of memory, register values, and more. 
It's very powerful. 

There arc a few inconveniences, however. First, you must read 
the entire 35-page instruction manual before you can really get 
a handle on the program. (You have to invest a couple of 
hours just to learn MetaScope, but that isn't so bad.) Second, 
once your program exits, MetaScope does not let you execute it 
again without unloading it and reloading it. 

Third, when reloading, the program loads into a different 
location in RAM. This means all your absolute addresses 



Table 2 



This Month's Function Detail 



r/j/s table shows the argument values passed to 
each macro used in this month's example program. 



Name 



# Arfls 



Start 





Exit 





WritCon 


1 


SelScan 


1 


Scanw 


1 


StrCal 


2 



AIdI 

ftoA 

Crif 
Space 
Display 
SIrBuf 



SB coniatning text to send lo the console 

SB to scan later 

SB to receive the next word scanned 

First arg: S8 to concatenate ; 

Second arg; SB to t>e concatenated onto 

First arg: SB to be converted 

Second arg: Integer result 

First arg: inSeger to t>e converted 

Second arg: SB result 



SB to Ik displayed on the console 

First arg: a Mring buffer \abe] 

Second arg: the maximum length of ttw string Ijuffer 



UttjkrtEg at tijE KthznntB 

(Made for Ifie Amiga™ WW II battle simulator) 
Early in December 1944 America was waiting the return of 
its victorious armies in Europe. But on the other side of the 
Seigfried Line, Hitler had other plans, launching his last ma- 
jor surprise attack of the war, and introducing the new 
80-ton Tiger tank. You are in command of either the Allied or 
the German forces. The die is cast. Make your command 
decision. This is the game that had to wait for the Amiga™. 



FEATURES: 



Easy to understand rules 

and concepts 

Detailed full-color 

graphics 

Realistic sound effects 

One or two players 

Seigfried Line 

Artillery 

Supply 

Terrain effects 



• V-2 Roclcet attacks 

• German saboteurs 

• Paratroopers 

• Play customization 

• Save Game function 

• Handicapping system for 
play balance 

• Weather 

• Fuel Dumps 

• Aerial bombardment 



Building 3, 297 North Street 

Hyannis, Mass. 02601 

(617) 790-1994 

Requires 512 K Amiga''''^ or Amiga 500^'^ 



S52 



95 



plus $3.00 

post. & hand. 

Visa & filasterCard 

Check, Money Order 

or C.O.D. 

Mass. Res. B% tax 



change. It also seems to indicate that some resource is not 
getting freed during the unload operation. After exiting 
MetaScope and entering Uedit, I have had visits from the Guru 
(indicating memory corruption), but I have not ascertained 
that MetaScope was at fault. Overall, I find MetaScope to be 
everything it's advertised to be. 



Parting Words 

If you don't want to type in the listings in this article, I may be 
able to enter them into a bulletin board system. 1 regularly 
visit the Los Angeles Amiga User's Group BBS (LAAUG Line) 
at (213) 559-7367, and the "1939" BBS at (818) 368-4248. You 
may leave messages for me at either of these boards. There is 
one problem — because of publishing deadlines, files I leave on 
a BBS arc likely to be two months ahead of what appears in 
this column. 



SB - the location of a sD-ing buffer 




(continued) 



Amazing Computing V53 ©1988 



91 



ARexx ... The REXX Language for the Amiga 

ARexx is a multitasking implementation of the REXX 
language, an elegant high-level language especially suited 
for macro-processing and general programming tasks. 
Its clean, simple syntax makes REXX easy to learn ... 
an ideal "first language." And the powerful language 
features will appeal to experienced programmers as well! 

• Interactive, interpreted operation 

• Exceptional string-handling facilities 

• Built-in library with over 75 functions 

• Built-in source-level debugger 

• Compact code — only 32K! 

ARexx defines a command interface that allows it to 
communicate with other software. The list of Amiga 
software products that support this interface includes: 

• TxEd-Plus from C. Heath/MicroSmiths 

• C.A.P.E. 68K Assembler from Inovatronics 

• AmigalfeX V2.9A from Radical Eye Software 

Written by the author of "ConMan," ARexx sells for ... 
Only $49.95! 

Send check or money order for William S. Ilawcs 
S49.95 plus S2.00 shipping to: P.O. Box 308 

(MA orders please add 5% sales tax) Maynard, MA 01754 

(617) 568-8695 

Amiga is a trademark of Commodore-Amiga, Inc. 



Listing 1 

TEST ASM Source Code 



T£5T,ASM This program pic)?:s up the first six 
English wards on the CLI line follouing "TEST", 
and, for each vord, displays that word, converts 
that word, if possible, to a 4-byte signed 
integer, adds that integer to a totals converts 
that integer back to an ASCII string, and 
displays that string. A concatenation of the 
six words Is displayed on the next line, and the 
total is displayed on the next line. 

section code 



include "libs itypea . i" 

include **libs :dos. i*^ 

include "niacros.asm" 

Start 

MOVE-L #5,D2 

Scanw #Word 

Display '-' 



WritCon #Word 

Display *-' 

Space 

Atol #Word, 

ItoA Value, 
Writcon #Wecd 

strCat iWord, 

Crlf 



;Perforr3 startup 

; housekeeping 

;Set the counter to 5 

.'Display the first (next) 
; english word from 
; the Chi residue, 
; surrounded by "-" 



/Display " " 
Value ; Convert the word to an 

; integer, and back to a 
fWord ; string 

/Display the resulting 

; string 
#BUffer:Concatenate the word onto 

; the final String 

; Display a CR 



;Add the integer value to 
; the total 

; Decrement the counter 
; If the counter is not yet 
,' negative, then jun-p to Xl 
jDisplay the final string 
/Display a CR 
Display < ^The total is: *> 

ItoA Total, #Buffer;C:onvcrt the total integer 
WritCon #Buffer ; to a string, and display it 



HOVE.L 


Value, DO 


ADD.L 


DO 


Total 


DBRA 


d; 


XI 


Mrltcon 


•Buffer 


Crlf 







Crlf 


; Display a CR 


Exit 


,-Perforn ending 




; housekeepinq, and exit 


Include "Wirlib. asm' 




section data 




strBuf Buffer, 80 




StrBuf Word, 16 




Value DS. L 1 




Total DC.L 





Listing 2 

The Macro File "macros. asm' 



MACROS. ASM Macros by Warren A. Ring 

These macros place the passed argiiraents into 
the correct registers for the library routines 



XRsr 


_LVOOpenLibrary 


XHEF 


LVOOpe 


n 


XHEF 


LVOClosD 


XHEF 


_LVOInput 


XREF 


LVOOUtput 


XHEF 


_LVORBad 


XHEF 


_LVOWrite 


XHEF 


_LVOClD 


seLibrary 


XREF 


AbsExecBase 


Start 


MACRO 






HOVE.L 


AT.SystomSP 




JSR 


OpenDOSLibrary 




ENEH 




Exit 


MACRO 






JSB 


eioseDOSLlbrary 




MOVEA.I. 


SystenSP.Al 




RTS 






EHDH 




WrltCon 


MACRO 






MOVEM.L 


DD/AO-Al.-fAU 




HOVE.L 


ConOut.AO 




MOVE.L 


\1,A1 




JSH 


WritoFile 




MOVEM.L 


(A7|+,D0/A0-A1 




EKBH 




Write 


MACRO 






MOVEM.L 


AD-Al,-tA7) 




MOVE.L 


\2,A0 




MOVE.L 


\I,A1 




JSR 


WriteFile 




MOVEM.L 


(A7|t,A0-Al 




EHDH 




Setscan 


MACRO 






MOVEM.L 


A!J,-|A7» 




MOVEA.L 


\1,A0 




ADDQ-L 


»4,A0 




HOVE.L 


{AO ) , ScanCounter 




ABM.L 


#4,A0 




MOVE.L 


AO , ScanPointer 




HOVEM.L 


(A71+,A0 




ENDM 




Scanw 


MACRO 






MOVEM.L 


A0,-IA7) 




MOVEA.L 


\1,A0 




JSH 


Scanw 




MOVEM.L 


(ATl+.AO 




ENOM 
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EtrCi 


t 


MACRO 








MOVEK.l 


AQrtl,-(A7) 






MOVEA.l 


\1,A0 






HDVEA.l 


\2,A1 






JSR 


StrCac 






KJVEH.l 


(A7)t,A0/Al 






ENDH 




Atol 




MACBO 








MOVEM.L D0/A0,-|A7) 






HOVE.L 


\1,A0 






JSR 


Atol 






MDVE.L 


DD,\2 






MOVEM.L 


IA7t+, DO/AD 






ENDH 




ICSA 




MACHO 








MOVEM.L DO/AO.-IATI 






M3V£.L 


\1,D0 






HOVE.L 


\2,A0 






JSR 


ItoA 






HDVEM.l 


(A7)+,DD/A0 






EMDM 




Crif 




MACRO 








JSR 


DlaplayCElt 






EHOi 




SpAce 




MACRO 








JSR 


Displays pace 






EHDM 




Display 


MAcao 








HOVEH.I. 


DO, -(ATI 






Write 


#Elspl\!,CoilOut 






BRA 


Dlspl 3\t 


Dlspl\g 


DC.L 


Dlspl 2\8-Dlspl 1\8 






DC.L 


Dlspl 2\8-Dlspl l\e 


Dlspl 


ne 


DC.B 


\1 


Dlspl 


z\t 










CNOP 


0,2 


01spl_ 


i\% 


MOVE-M.L 
ENDM 


|A7|+,D0 


StrBuf 




MACRO 








CKOT 


0,2 


\1 












DC.L 


\2,0 






DS.B 


\2 






CMOS' 


0,2 






BMOM 





Listings wammmsaBom 

The Library File "warlih.asm" 

1 MARLIB.ASM Library routines by Warren A. Ring 

OpenDOSLlbrary 

;Thl» routine opens the DOS lllbrary 

MOVEM.L D0/A1/AS-A«,-(A7| : (Push reqlstersl 

MOVE.L AO,ScanPo Inter .'Set the ScanPolntei' 
MOVE>L DO,ScanCounter .■ and ScanCTountor to 
; scan the CLI line 

HOVE.L _Ab3Exec3ase, A6 .-Open the dos library 

LEA.L DostSax-e.M 

HOVEO to, DO ; (Specify any version) 

JSR LV00pcnLlbrary(A6l 

MOVE.L DO,DosLibraryHandle 

MOVE.L DosLlbraryH4ndle,AS;Save the conaoLo 
JSR _LV0Input(A5) ; Input handle locally 

HOVE.L DO.ConIn 

MOVE.L DosLibraryHandle,A5;Save the console 
JSR _LVOOutput(A5| ,- output handle locally 

HOVE.L D0,ConOlit 

MOVEM.l, (A7)t,i)0/Al/AS-A6; (Pop registers) 

Rts ."Return 

DosName DC.B *dDS. libra ry ', 

CNOP 0, 2 



NEW PRODUCTS FOR THE kUm^ SOt) 

Announcing the PB-512 Memory Board 

Low cost 51 2K plug in memory board with clock/calender 

Available in OK configuration, 

(User installs 16 - 256K RAM chips) 

Also available with 512K installed. 

Both boards utilize the same clock chip as the Commodore 

memory board, but use a longllfe trouble free lithium 

battery. 

NOW IN STOCK OK $ 89.95 

512K S149.95 

Announcing the AMIGA 500 Monitor Stand 

Quality Real Oak construction, with a light oak finish 
Designed for the Amiga SCO, with custom cutouts for easy 
disk drive access, with the keyboard either pulled out 
for use, or retracted lor game play. 

NOW SHIPPINQ $ 44.95 

Look for lowcost 1.5MB internal memory boards for the 
Amiga 500, and the Amiga 1000 in the 2nd quarter of 1988. 

DEALER INQUIRIES WELCOME 

To order contact 
CPE SYSTEMS 

6901 E, Earn Dr. 

Scoltsdale, AZ 85251 

Of call (602) 949-8805 

M-F 10am-6pm, Sat 10am-2pm Mtn. time 

Amiga ia a aa^mirk of Commodora-Amfla Inc 



CloseDOS Library 

;Thla routine closes the DOS library 

MOVEM.L A1/A6,-IA7) .-(Push registers) 

MOVE.L _Ab3ExEc3a3e,A6 /Close the dos library 
MOVE. L DosLihraryKandle,Al 
JSR _Lvocio3eLibrarylA6| 



MOVEM.L (A7H-,A1/A« 

RTS 



7 (Pop registers) 
/Return 



BcadFllo 

/This routine reads a record from a file 

In: AO -> the file handle 

Al -> a string buffer to receive the data from the file 
Ojtr DO - the nupiber of characters read from the file 

Note: This routine overvrites any data already in the string buffer 

MOVEM.L D1-D3/A0-A1/A5,-IA7); (Push registers) 



r (File specifier) 
r (Buffer location) 

: (f of bytes to get) 



HOVE.L A0,D1 

HOVE.L A1,D2 

ADDQ.L #e.D2 

MOVE.L (A1),D3 

MOVEM.L A1,-(A7) 

MOVE.L DosLlbraryHandlB.AS 

JSR _LVDHead(Ai) 

MOVEM.L |A7)+,Al 

ADDO . L t4 , Al 

MOVli.L DO, (Al) 

MOVEM.L (A7)+,D1-D3/A0-A1/AS; (Pop registers) 

RTS ;t*eturn 
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wrlceFHe 

J This routine writes ^ record to a file 

In: AO -> the file handle 

Al -> a string butter contaifllng the dita for the file 
Out: DO - the number of characters written to the file 
(-1 - write error, possibly dlsll lulll 

HOVEH.L Dl-D3/A0-Al/A5,-(A7):(Push re^litersl 



; (File specilier) 
; (Buffer location* 



MOVfE.L AO.Dl 

MC3VE.L A1,D2 

ADDQ.L ti,D2 

ADDQ-L H,A1 

MOVE.L (All.DS ; (t of bytes to writel 

MOVE.L DosLibraryHandle.AS 

JSB _LVCMrltB(A51 

HOVEH.L (A7)+,D1-D3/A0-A1/A5; (Pop registers) 

UTS ; Return 



Diapliycri: 

Writcon *DisplayCrlt_7 

RTS 
Diapl«yCrlf_T 

DC.L 1,1 

DC.B 10 

CHOP 0, 2 

BlsplaySpace 

KritCon »DlsplaySpace_7 

HTS 
Di3playSpace_7 

DCL 1,1 

DC.B ■ ' 

tyiO? 0,2 



HOVEM.l. D0-D2/A0-A1,-|A71 ; (Push roglsteral 



HOWE.L 
ASDQ.L 
ADDQ.L 

MOVE.L 

HCfJZ.h 

ASCI. 
CMP.L 

BL£ 

HOVE.L 
Strcatl 

MOVE.!. 



(A1),D0 .• (Set BO to the max length of 

; BS) 
#4,A1 : (Hake Al point to the current 

,- usage of B5) 
♦4,Aa ; (Make AO point to the current 

; usage of AS) 
(A11,D2 ; (Set D2 to the current usage 

; of B$> 
(A0},D1 ;Set the byte counter (01) to 

; the current usage of A5 
(AD.Dl : plus the current usage of BS 
D0,D1 ;If the byte counter > the max 

; length of BS, 
Strcat^l; then set the byte counter to 

; the max usage of BS 
DO,Dl 



El, (Al) ;Set the current usage of 3S 
,* to the byte counter 
SUB.L D2,D1 .-Subtract the current usage of 

; BS from the byte counter 
TST.L Dl ;If the byte counter Is now 

BEQ Strcat_9; zero, then jump to Strcat_9 

ADDQ.L t4,A0 ; (Ma)te AO point to the first 

; data byte of AS) 
ADDQ.L #4,A1 ; (Make Al point to the byte 

; after the last byte currently 
D2,A1 ; used by BSJ 
♦1,D1 :Copy the bytes from AS to BS 



AOD.L 
SUBQ.L 

Strcat_J 
MOTE.B 
DBBA 

Strcat 9 



(AO)t,(Al)+ 
Dl,Strcat_2 



.'BASIC Fn: BS - BS + AS 



;In: AO -> source buffer (AS) 
Al -> dest buffer (BSt 



MOVEM.L (A71+,D0-D2/A0-A1; (Pop registers) 



:This routine scans a string for the next visible 
; word 



COMPUTER MART 

Your Texas Amiga Source 

Immediate Access to over 400 Amiga Titles. 

Prices too low to print! 

We stock Amiga Software and Peripherals 

For A500, AlOOO, & A2000. 

Mon. thru Fri. 10:00 AM-7:00 PM, Sat. 12:00-5:00 PM 



CALL TOLL FREE 
800-443-8236 



CUSTOMER SERVICE 
409-560-2826 



Computer Mart . 105 Lynn Street . Nacogdoches, TX 75961 
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In: ScanPointer -> the next byte In the string 
to be scanned 
Scar.Counter - the nisaber of bytes in the 
string remaining Co be 
scanned 
AO -> the deat buffer 
Out: ScdnPoinrftr, ScuiCounter are updated 

Hote: This routine skips over spaces, tabsj and 
other invliibl« characters 



MOVEM.L D0-D2/A0-A2,-(A7) 



: i|Puah registers} 



MOVE.L (A0)+,D1: (Set Dl to the auix length of 

; A$) 
MOVE.L A0,A1 MHake Al point to the current 

; length of A9) 
MOVE.L 10, (All ;Set the current uBage of AS 

: to 
ADDQ,L #4,A!) .'Advance the degc buffer 

; pointer {AO) to the first 

; data byte of AS 
HOVE.L Scan?ointer,A2; (Set Al to the scar 

: pointer) 
MQVE.L StanCountBr,D2;lf the scan counter (D2) 
BEQ Scany_9 ; is zero, then Jump to Scanu_9 

5canw_l 

MQVB.B (A21*,D0;Fetch the character at which 

; the scan pointer points, 

; and advance the scan pointer 
SUBQ,L #1,DZ ;necreraent the scan counter 
CHPI.B #'1',D0 :If the character is vlalble, 

; then jump to Scanw 2 
BLT Scanw_3 

CMPI.B #S'7F,D0 
BLT Scanw_2 

Seanw_3 

TST,L S2 ;If the scan counter is lero, 

BEQ Scantf_9 ,- then jmnp to Scanw_9 

BRA Scantf_l ;Jump to Scanw_l 

Scanw 2 



HOVE.B DO, (AOJ+ 



ADO.L 


♦ 1, (Alt 


CHP.L 


lAD.Dl 


BEQ 


Scanu 9 


TST.L 


D2 


BBO 


Scanu 9 



HOVE.B {A2> + ,D0, 



Place the Character into AS^ 

and advance the dest buffer 

pointer 
Increment the current usage 

of AS 
If the current usage of AS - 

the max length of A$, 

then jiUfp to Scanu_9 
If the scan counter is zero, 

then jump to Scanw_9 
Fetch the character at which 

the Scan pointer points, 

and advance the scan pointer 



SUBQ.L #1,02 ;Decreraent the scan counter 
C^ffi'I.B #'!',D0 ; If the character is visible, 
BCC ScanH_2 ; then jump to ScanH_2 

Scanu_9 

MOVE.L A2,ScanPalnter,- (Update the scan 

r pointer) 
HCTVE.L DSljScanCounter,-^ (Update the scan 

; counter) 

MOVEH.L (A7)+,DO-D2/A0-A2; IPop registers] 
RTS /Return 



ItaA_ .-BASIC Fn; AS - STHSdJ 

(A0> (D(JJ 

;Thls routine converts a signed integer from 
: binary to a decimal ASCII string 

MOVEH.L D0-D4/AQ-A4^-iA7):lPU3h registers) 

MOVE.L #ItoA_values,Al;Sct the table pointer 

,- (Al) to the beginning of 

; the table 
HOVKl.L #10,21 .-Set the table counter (Dl) to 

; the lenqrth of the table 
MOVEQ.L 10, D4 ;Set the character counter IDA] 

: to 
MOVE,L [A0)+,D2;Set the limit value (D2) to 

; the max length of AS 
HCVE.L A0,A2 j (Matte A2 point to the current 

; usage of AS) 
ADDQ.L #4,A0 ; (Make AO and M point to the 

; first data byte in ASJ 
MOVE.L A<J,A4 

TST.L DO ;If I >- 0, then jump to ItoA 1 

BPL It0A_l 

MOVE.B ♦'-*, (AD>+;Place a *-' in A$, and 

; advance the AS pointer 
ADDQ.l, #l,D4 ; Increment the character 



C3<!P.L D2,D4 



BEO 


ItoA 5 


HEG.L 


DO 


ItoA 1 




CW.L 


(AU,DD 


BGE 


ItoA 2 


ADDQ.L 


• 4,A1 


SUBQ.L 


• l.Dl 


Offt.L 


«1,D1 


BNE 


ItoA 1 


ItoA ! 




MOVE.B 


»'0', (A 


ASDQ.L 


♦ 1,D< 


ItoA 3 




SUB.L 


lAK.DO 



BMI 

ADDQ.B 
BRA 
ItoA_4 
AOD.L 



ASDO.L (^.A! 



SUSQ.l 
BEO 



ADDQ.L 
CKP.L 

BGT 
ICOA_S 

MOVE. I. 

SUBQ.L 
ItoA_6 

MOVE.B 

DBRA 

BRA 
ItoA_7 

MOVE.L 

ItoA_e 

MOVEM.L 
BTS 

ItoA values 
DC. L 
DC.L 

DC.L 
DC.L 
DC.L 
DC.L 
DC.L 
DC.L 
DC.L 
DC.L 



; counter 

;if the character counter 
; equals the limit value, 
; then jurap to ItoA_S 
;Coniplenient I 

;IC I >- the table value, 
,- then junp to ItoA 2 
.-Advance the table pointer 
.-Decrenient the table counter 
;lt the table counter is not 
; yet I, 
; then junp to ItoA_l 

(AO) .-Set the character to *0' 
rincrement the character 
; counter 



(A1>,D0 ; Subtract the table value 

; from I 
ItoA_4 .'If 1 is negative, then jump to 

; ItoA_4 
tl, (AQJ ;lncrc«enc the data byte in AS 
ItaA_3 ;Jump to ItoA_3 

<A1|,D0 .'Add the table value to I, 

malcing I positive again 
Advance the table pointer to 

the next value 
Decrejoent the table counter 
If the table counter is zero, 

then ^\iir^ to ItDA_? 
Advance the AS pointer 
If the character counter <- 

the limit value, 

then jump to ItoA_2 



tl,Dl 
ItoA 1 



tl,AD 

E4,D2 



• 1,04 



;$et the current usage of AS 
: to the loax length of AS 
.-Fill the buffer with asterisks 



»'■', (At|t 
i;4,itDA_« 

ltoA_8 ,-Jujnp to ltDa_8 



B4, (A2) 



rSet the current usage of A$ 
: to the character cau.-it 



lADt.DO-DI/AO-AI. 
.-Return 



1000000000 

lOOOOOOOD 

10000000 

1000000 

100000 

10000 

1000 

100 

10 

1 



<Pop registers) 



AtoI_ .-BASIC rn; i - VAL(AS) 

IDO) (AO) 

.'This routine converts a decinal ASCII string to 
,- a signed binary integer 

MOVEM.L D1-D4/A0-A1, -(AT) .-(Push registers) 



MCWEQ.L #0,D0 

MOVEQ.L *0,D2 
MOVEQ.L (0,D3 
ADDQ. L t4,A0 

MOVE.L A0,A1 
HOVE.L (A0)+,D1; 



BEQ AtDl_9 
MOVE.B IAO)+,DO 



CKPI.3 <'-',D0 
BNE AtoI_l 
MOVEQ.L »1,D3 
BRA Atol 4 



.-Set the character field to 
; zero 

.-Set the result |D2) to 
jClear the negative flag {D31 
; {KaJce Al point to the current 
; uaage of ASl 

Set the byte counter (Dl I to 
the current usage of AS 

IHake AO point to the first 
data byte in AS) 

If the byte counter is zero, 
then jump to Atol_9 

Fetch the first data byte in 
AS (Make AO point to the 
second data byte in A$) 

If the byte is not a '-■, then 
junip to Atol 1 

Set the negative flag 

Jump to AtoI_4 
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htolJL 

CMPI.B t'O'.DQ ;If the byte Is not numeric, 

eLT Atal_9 ; then ju-iip to AtoI_9 

CHPI.B t'»',DO 

BCT AtoI_9 

L5L.L *1,D2 .'Multiply the result by 10 

MCVE.L D2,D4 

LSL.L tS.D! 

ADD . L D4 , D2 

SUBI.B I'O'.DQ ;Conv«rt the byte to blmry 

ADD.L DO.Di ;Add th« byte to the result 
AtoI_4 

SUBQ.L fl^Dl ; Decrement the byte counter 

BEQ AtoI_9 :If the byte counter Is zero, 
; then jump to Atal_9 

HOVE-B <AO)^■,DO;Ffltch the next data byte In A$ 
; [Kake AO point to the next 
; data hyte in A5) 

BSIA AtoI_l ;JUmp to ACOl_l 
AtoI_9 

tST.L D3 ;ir the negative flag is clear, 

BEQ Atol_A ; then jianp to AtoI_A 

HEG.L 02 .-Heqate the result 
AtDl_A 

HOVE.L D2,D0 ;Set DO to the result 

KOVEM.L <A7)-,D1-D4/A0-A1 .'(Pop reqlsteri) 

RTS .'Return 



IFND 


ScanPointer 


ScanPoint 


er 


DS.L 


1 


EKDC 




IFflD 


scancounter 


Scan Counter 


DS.L 


1 


ENDC 




IFTO 


Conln 


Conin 




DS.L 


X 


EKDC 




IFKD 


ConOut 


ConOut 




DS.L 


1 


ENDC 





MOVING? 




SUBSCRIPTION PROBLEMS? 



Please don't forget to let us know. 
If you are having a problem with your 
subscription or if you are planning to 
move, please write to: 



Amazing Computing Subscription Questions 

PiM Publications, Inc. 

P.O. Box 869 ! 

Fall River, MA 02722 



Please remember, we cannot moil your magazine 
to you If we do not know where you are. 



Please aHow four to six weeks for processing. 



IFND DosLlbraryHindle 
DosLibraryHandle 
DS.L 1 
ENDC 

TEND SystenSP 
SystemSP 

DS.L 1 
EHDC 



Listing 4 
Sample Runs 

l>te3t 12 23 34 Ai S6 67 71 89 90 

-12- 12 

-23- 23 

-M- 34 

-45- 45 

-56- 56 

-67- 67 

1223344S5667 

The total Is: 237 



-33XX hello, world 55 



l>test 12 -3 4r5 
-12- 12 
~3- -3 
-4r5- 4 

— 33XX 33 

-hello, world- 

-55- 55 

12-34-33055 

TIM total is: 35 

litest 1234557890 0987654321 00324 0345tt 
-1234567890- 1234567890 
-0987654321- 987654321 
-00324- 324 
-0345tt- 345 

— 

— 

1234 56789098765432132434 500 
The total Is: -2072744416 
1> 



•AC- 



Oops ... 



Corrections 




Our AiRT Review , published in AC V3.1, referred to three 
"Figures." We planned to show some original features of 
PDJ Software's innovative programming package. Regretta- 
bly, the figures were inadvertently omitted from the final 
copy. We apologize for any inconvenience caused by our 
error. — Ed 



36 Amazing Computing V33 ©1988 



In the Public Domain 

by C.W. Flatte 



■■>?V JS^~ 



The Fred Fish Public Domain Library continues to 
grow by bytes and bounds. Ten disks have been 
added to the collection, topping it out at 128 disks! 
There are many highlights (don't miss Amoeba 
Invaders, the Space Invaders clone on FF 120), hot- 
spots, tid-bits, and delights on the new entries, so 
let's go. 

Fred Fish #119 

This disk contains version 3.9e of Daniel Lawrence's 
variant of Dave Conro/s MicroEMACS. This is an 
update of the version released on Fred Fish #93. 
On this disk only: the first appearance of extensive 
documentation on disk. 

New features since version 3.8i (on Fred Fish #93) 
include a new standard startup file, twenty new 
variables, three new directives, and sixteen new 
functions. Also provided: an on-line "learn by 
doing" tutorial. 

Both Lattice C and Manx C compiled versions are 
provided as well as the source and documentation 
for both versions. NOTE: In order to get all the 
source and documentation files to fit on a single 
disk, Fred had to archive their contents with Zoo, 
which compresses the files about 30%-50%. (Zoo can 
be found on Fred Fish #108.) The executables and 
on-line tutorial are not archived, and can be run 
from the Workbench. 



Fred Fish #120 
Amoeba Invaders 

This clone of the original Space Invaders is one of 
the best freeware games for the Amiga to date. 
Unlike many of the commercial games, it even 
works correctly in a multitasking environment. 
THIS IS A GREAT GAME! It definitely qualifies as 
a don't-miss!!! It's not even shareware (you'll 
probably feel guilty, not sending the authors a 
donation... so send one anyway). 

BackCammon Vl.O 

This graphical backgammon game was written by 
author Robert Pfister for an undergraduate Artificial 
Intelligence course project. Includes the source in 



Aztec C. Includes a help screen and allows 
you to back up or redo a move. Only allows 
play against the computer. Backgammon, anyone? 



Bank'n V13 

This is a complete checkbook management 
system by programmer Hal Carter. Comprised 
of eight separate programs, the Bank'n system 
will allow you to keep track of your checking 
account with ease. The system boasts user- 
customized expense code tables, as well as several 
detail and summary reports. Also has the ability 
to search the checkbook journal for a desired 
argument. The screens are pleasantly designed and 
easy to use and understand. Includes a very nice 
instructional program. 




■"^ 



>:-ix-:->K«««- 



Moww>j«w: 



.»<^ 



EgyptianRun VI. 1 

The pyramids have come alive and are out to take 
over the world! You are the world's only hope! 
You have to maneuver your jeep past the oncom- 
ing missiles to get within firing range of the 
control pyramid. Nice graphics and smooth 
animation. Also good sound. By Chris Hames of 
Australia. The source, in C, is available from the 
author for a SI 0.00 donation. 

Iconlmage 

A program to replace an old image with a new 
image, without affecting icontype, drawer data, 
etc. A useful tool for manipulating icon images 
without changing the other parameters in the 
diskobject structure. By Denis Green. 
Includes the source in C. 



Fred Fish #121 
BasicStrip 

An Amiga BASIC program by 
George Trepal that helps convert 
programs written in other forms of BASIC to 
AmigaBASIC. It deletes line numbers, puts 
in its own jump labels, and tries to format 
the result as a structtired program. 
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(Canflirt SecreationH, Snc. 

PRESENTS 

AGE OF SAIL 




Ag« ol Sill 1$ the 'Irsi 0' its kind in warfare simulation. Centered 
around 17-19tti century sell powered warships, true renditions of classic 
naval battles will be reenacled. 

Age of Sail is a mulfiplayer game that allows up to 40 sfilp captains 
to play via electronic biilletln boards (BBS], direct connect modem, or us- 
ing one corTiputer. Designed for play on differing computers, ASC II flies 
wltfi game dale can O* serit to anyone, anywfiere vJa modem. 

Ageof Sallfaltfifuily recreates sailing allowing one (f eg fee turr^sand 
speed cf^anges of one ((not. Positions are calculated with 64 pit accuracy 
to ensure stilp movement even wf^en drifting in low velocity winds. 

Grapple up to four ships, assign boarding parties, and capture 
enemy ships, direct your gun captains in ioadouts for firing shoi. Give 
tftem Ifieir targets and let the broar^side commence. 

For 2-40 players. 

Reoulres workbench 1.2, kickstart 1.2, and 512k. 

Simulations tor sedous gamers. 

NOW AVAILABLE FOR THE COMMODORE-AMIGA A-1000. 
COMING SOON FOR THE APPLE MACINTOSH AND THE ATARI ST 

PRICE S39.95 + S3,00 SHIPPINQ AND HANDLmG. 

conmcricur fiESiDiNTS wciuof sales tax 
iiLOnt res WEEKS fok delivery 

S£NO CHECK OR MONEY OflDEH TO: 

'= 1^ (CDnflttt SecrcnttonB, 3nc. 



P.O. Bon 272 
Oakdaie, CT 06370 



we SUPPOIIf ON-ilNE tSAMINO VIA 
COMPUSEBVE: 72375. 225 PUNK: SILVER MAC 

DEALER INOUmieS ACCEPTED 



BIX aUoLEAfI 



DataPlot 

DataPlot is a shareware plotting system, written in Amiga- 
BASIC, by Dale Holt. It includes a least squares curve 
fitting program and many sample plot files. Printer output 
is supported. 

Plot 

A shareware 3D graphing program, written in Amlga- 
BASIC, by George Trepal. This program draws 3-D graphs 
as either wire frames or colored solids, with hidden lines 
eliminated. Includes three sample plot files. The source is 
available from the author. 

Stairs 

This Ami gaB ASIC program by Gary Cuba demonstrates a 
musical illusion based upon perceptual circularity of widely 
spaced tones whose volumes are defined as a sinusoidial 
relationship to their frequency. (Say that three times fast.) 
Will the tones ever stop ascending? 

Uedit V23 

Uedit is a very nice editor by Rick Stiles. Uedit's features 
include a learn mode, a command language, menu customi- 
zation, and other user configurable features. An update to 
Fred Fish #60. 



WBColoM 

A little program by Stefan Lindahl of Sweden to change the 
Workbench colors to a predetermined color set. Can be used 
for programs that expect to be booted off their distribution 
disk, but instead are run from a hard disk. Includes the 
source in C. 



Fred Fish #122 
Asteroids 

Asteriods is a nicely done "Asteriods<lone" game by Rico 
Mariani. A unique feature of this version is the end user's 
ability to replace the images (a single ILBM file) and sounds 
(8SVX sound files). Nice job, Rico! 

Iff2Pcs V1.0 

An interactive puzzle program, by Ali Ozer, which will take 
any IFF file (containing up to 16 colors), and break it up into 
squares to create a puzzle which the user can then piece back 
together. This is an outstanding program. Kudos to Ali 
Ozer. Includes the source in Manx C, 

Names 

Names is a generic shareware mailing list manager created 
by Ernie Nelson. It's a little bit rough right now, but it'll get 
the job done. 

Pr 

Similar to the Unix "pr" program, this little utility by Samuel 
Paolucci prints listings in different formats. Includes the 
source in C. 

Pushover 

Here is an original board strategy game, written in Amiga- 
BASIC by Russ Yost. The object of the game is to push your 
pieces on the board until you get five in a row in any 
direction. Includes the source in AmigaBASIC. 

PuzzlePro vl.O 

Written in AmigaBASIC, this program by Syd Bolton creates 
a puzzle from an IFF picture, which the user can then piece 
back together. Please note, only the binary is included. The 
source is available from the author. 



Fred Fish #123 
Arp 

ARP is an acronym for "AmigaDOS Replacement Project." 
Arp is an effort led by Chariie Heath of Microsmiths, Inc., to 
replace the current DOS in a compatible fashion, so current 
programs will continue to work. Arp also improves DOS 
wherever possible in an effort to alleviate some of its down- 
falls. Check it out! 
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Car 

Allen Hasting does it again with this entry to the Badge 
Killer Demo Contest, It is apparently an inside joke 
relating to a well-known Amigan's experience with a 
certain high-end graphics hardware manufacturer. Please 
note, you must have at least 1Mb RAM to view the entire 
loop. Good stuff... 



Fred Fish #124 
Icons 

On this disk are two drawers full of animated icons by L. 
Pfost. Some are really good! (Some are really bad.) You 
may just find an icon for that little program you have been 
meaning to "Workbenchize." 

Tarol 

Tarot is an AmigaBASIC program written by L. Pfost as an 
exercise for learning AmigaBASIC, It contains some very 
well done renditions of tarot cards. A good learning tool. 



Fred Fish #125 
ElGato 

OH NO! More entries to the Badge Killer Demo Contest! 
This time Kevin Sullivan flaunts his talent. Some of the 
most incredible animation ever! This demo even includes 
a background music arrangement, which requires Sonix to 
use. The workbench icons are awesome! Please note, this 
demo requires an extra 256K of FAST RAM to run in its 
entirety. 



Fred Fish #126 
Colour 

This IFF file color manipulation program by John Russell 
allows a user to save color sets to data files, load color sets 
from data files, or interactively change the colors. Includes 
the source in C. 

Dance 

More entries to the Badge Kill Demo Contest. These two 
programs, "dancing polygons," are John Olsen's entries. 
They are variations of one another; however, they do dem- 
onstrate the range of colors available on the Amiga. 
Includes the source. 

HBHill 

This animation is Kevin Sullivan's entry to the Badge Killer 
Demo Contest. It is the first known animation using the 
Amiga's "Extra Half Brite" mode, 

Iconify 

Iconify is a subroutine by the infamous Leo Schwab that 
creates an icon on the Amiga screen that subsequently can 
be dragged around, and double-clicked on. You can use 



DYNAMIC DRUMS V 1.1 



The program that transforms your Amiga'M 
into a professional drum machine. 



Incredibly realistic sound 
Create your own studio-quality drum tracks 
Real or step-time programming 
Graphic Editing 

Over '100 percussion samples included or use your 

own IFF samples 

Fully adjustable volume and tuning levels 

Randomizing options for a dynamic, human feel 

Improved MIDI Implementation 

Velocity sensitive using external MIDI device 

Requires 512K Amiga'^' DEALER INQUIRIES INVITED 

Ml, FL & CA add sales tax 

See your boca! Dealer or Send Check or Money Order for S 79.95 to: 




this to have your programs "iconify" themselves to temporar- 
ily get out of the user's way. Includes source and demo 
program in C. 

OnlyAmiga 

This animation is Iqbal Singh Hans' entry to the Badge Killer 
Ctemo Contest. It consists of three balls being juggled by 
pyramids rotating on their tops. Freaky! 

Suplib 

IT'S HERE! Finally the Matt Dillion support library needed to 
rebuild various programs of Matt's from the source, including 
DME, DTERM, etc. It even includes the source! Great! 

VCheck V1.2 

This virus detection program is a very important piece of soft- 
ware. Viruses DO CAUSE DAMAGE! This virus detector 
was developed by Bill Koester of Commodore Amiga Techni- 
cal Support. This version tests for a virus in memory, or on 
specific disks. 

Oh no! Gotta go! See you next time for disks 127 and 128. 
Until then ... tell 'em CW sent you! 



•AC' 
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The A.M.U.G. BBS List 

614 BBS Phone Numbers in U.S. and Canada 



compiled by: Joe Rothman, Chet Solace, and Dororthy Dean 



This is the A.M.U.G. list of all known Amiga-supporting 
BBSs throughout the U.S. and Canada. It was compiled as a 
cooperative effort by the BBS Sysops listed below. All 
listings with a "C" next to the phone number have been 
confirmed by a Sysop or another reliable source. If a "B" 
appears in the Status column, we got a busy signed every 
time we called the number. 

Each Sysop has his own way of formatting. Chefs list is 
formatted as the phone directory of AMIC PD Term by 
David Salas and the new 16 Color Access! by Keith Young. 
Dorothy and Chet both list Foreign Amiga BBSs and track 
PC Pursuit compatibility. But, we all have one thing in 
common: We like to spread the word about Amiga telecom- 
munications and PD. The latest versions of our respective 
lists are available for Download or Capture at the following 
BBSs: 



A.M.U.G.'s BBSlist is now thoroughly confirmed. A modem 
connection was made at least once on every number and 
someone was able to complete a logon. All previously 
unconfirmed numbers have been either confirmed or 
removed from the list. 

Remember, any number can become inactive. Use the Status 
line to track any changes in operational status. If you find 
any changes in the name, phone number, operational status, 
hours, baud rate, or features of these BBSs, or if you are 
able to provide additional numbers or information, please 
contact us and leave a message with the information. Your 
cooperation is appreciated. We know more Amiga boards 
arc out there; help us find them. 

All added or changed numbers are marked with a * beside 
the phone number. 



Joe Rothman 
A.M.U.G. 



516-234-6046 



Chet Solace 

Amiga America 619-364-3816 



BBSlist 



The Final List 



Delete or discard old copies of these lists; some numbers 
have been changed to voice lines by the phone company. 

[NOTE: The format of the list is as follows: State, BBS 
Name, Phone Number, Status, Hours, Maximum Baud Rate, 
and Special Notes.] 



Dorothy Dean 
PSA-BBS 



414-278-5390 



PSA-BBSs 



USA 



AK 


Nuhan Ughls 


907-M7-4136 


C 


24 HOUR 


2t 


IslAUshaCdo 


AZ 


Hagam WB 


608-230-1463 


C 




12 


C12a.Aml!}aS«lai 


M 


Noiriern Nods 


907-4SZ-H60 


C 


24 HOUR 


12 


Amiga Edioniail 


a 


Bob's Ani. Ma ch. 


602-242-3158 


C 




12 


Amiga Secllon 


AK 


Milenium Falcon 


907-372.5345 


c 


24 HOUR 


12 


AffllgaCda 


a 


lUaslerCom 


E0S-214-e096 


C 


24 HOUR 


24 


BBS- pa 301* 
















a 


GitJBBS 


■602-258-9377 


C 


24 HOUR 


12 


Amiga Section 


AL 


Ttw System 


205-349-2951 


c 


24 HOUR 


3 


Messages oriy 


a. 


GoWen CiHM 


602-486-8750 


C 




12 


C64. Amiga Season 


K. 


Ughlhouse 


205-553-S322 


c 


24 HOUR 


12 


20M],AmigaS«c«cn 


A2 


CaieAmsraana 


■6024S3-I280 


C 




12 




AL 


Smcxgasboaid 


'205-7«-39e9 


c 


gPtMPM 


12 


Amiga Sedioi 


AZ 


AmyHofcs 


■602-582-5174 


c 


24 HOUR 


24 




AL 


BoomCounUr 


■2<B-772-*526 


c 


24 HOUR 


24 


30MI),AmJgaSedon 


AZ 


Daemon's Dai 


■602-841-0509 


c 


24 HOUR 


12 


20 IWb Amiga Sedtn 


AL 


Magnctii 


206-854-6407 


c 


J4H01IR 


24 


60Mb,AniigaSw)i(ii 


AZ 


LwtHaizm 


602-849-0110 


c 




12 


C128,AffliJjS«:(on 


AL 


Conrwcfkxi 


205-854-9074 


c 


24 HOUR 


24 




AZ 

AZ 


Comerstom Uan» 
SpacoSlaSon 


■6<B-93S-6S19 
602-9784430 


c 
c 




12 
12 


C6<, Amiga Section 


AR 


Thjnderaes 


501-a29-«370 


c 


a HOUR 


12 


Amiga Sedjon 


AZ 


ajrv-sliil 


'602-992-0169 


c 




12 




AR 


ZZX. B8S 


S01 -450-1400 


c 


24 HOUR 


12 


Cdi», Amiga Sedcn 
















AR 


C,W. BBS 


501 -470^)624 


c 


24 HOUR 


12 


C128. Amiga S«icn 


CA 


Amiga Techniques 


■209-136-1643 


c 




24 


RBBSaiG Amiga Seclon 


AR 


UBBS(UoiAR| 


501-568-9«4 


c 


24 HOUR 


12 


Vai. Huge Amiga section 


CA 


Amiga Group Enltu 


209.438«1D 


c 


24 HOUR 


12 


Commlinis 


AR 


NdxtG^rwaion 


501-S66-00M 


c 




24 


Amiga 


CA 
CA 


IQ>SM<;dBBS 
TGi»Wab 


209-781-1344 
213-372-4050 


c 

c 


MO-IOAIvl 


24 
12 


EOMb.AmigaSecllorBNI 
Amiga Sediw 
















CA 


AsgisSotroae 


•213-399-7316 


c 


24 HOUR 


12 


Aa^s DavebpamaH BBS 
















CA 


Compu-C«nier 


213-421-10*1 


c 




12 


Amiga Messages Only 
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CA 


ACOB-I 


21J-S37M7B 


C 




24 


40W).PW:Geniue 


CO 


DBSysWti 


303-893-5717 


C 


24 HOUR 


12 


/tfiiiga SecHon 


CA 


MadineOo 


zis-siA-as^e 


c 




12 


Bdo, Amiga seclon 


CO 


Enterprise 


303- 980-1 304 


C 




12 




CA 


[.A.K.U.G. 


213-559-7367 


c 




12 


LMAngjIeiAmlgaUMia 


CO 


UrtUTOMiTBBS 


303-988*155 


C 


24 HOUR 


12 


Amiga Section 


CA 

CA 


Blbo'9 Hideawar 


215-559-4948 


c 
c 


9PM-7AM 


12 
12 


Tag BBS, Amiga 
Tag BBS 


CT 


A.L Expert 


■203-263-5783 


C 


24 HOUR 


24 


RDO. Seme Amiga 
Rdo. Amiga Section 


CA 


ADSBBS 


■in-ea-iea 


c 


24 HOUR 


12 


Eton TAG BBS 


CT 


Shoreine 


203-466-2853 


C 




12 


CA 


CinUnBBS 


•21J-B3M867 


c 




12 


AmyOewl. Was Flying Bug 


CT 


WllwWacbs 


■203-762-8481 


C 




24 


Arriga Ediomai 


CA 


CiMansCcfrw 


2ij<eei'3S3o 


c 


24 HOUR 


12 


20»*,8Nl.Nolmelimit 


CT 


NOflAD 


•203*46-3K2 


c 




24 




CA 
CA 


Amiga TanfJfl 
Shark's Head 


'40S-241-7eOS 
406-247.4ei0 


c 
c 




24 

12 


Amiga. BBS-PC 
Urii witi Amiga S*g 


CT 
CT 


PCCBBS 
FUgSiip 


203-848-7373 
'2O).871-1092 


c 
c 


24 HOUR 
24 HOUR 


12 
24 


Amiga «ili 2 Olives 
Amiga Sedion 


CA 


SiTinkTar* 


409-2S7-0323 


c 




12 


C^ Lb. Sane Amiga 


CT 


TheArdives 


203-938-9163 


c 


24 HOUR 


24 


Amiga Section 


CA 
CA 


Refuge 

Dwelcpsfs Xci)g. 
TheEicharge 


406-26J-3963 
«IS^372-t722 


c 
c 


6PM-8AM 


12 

12 


Amiga Sectkxi 
MajdCcni,24HieWkend$ 


DC 


Concourse 


202-3K-9737 


c 


24 HOUR 


12 


Amiga Secion 


CA 


'40fr6S9-307S 


c 




12 


RSo. Amiga 


DC 


Amiga Exchange 


202-43M990 


c 


24 HOUR 


12 


MD Amiga Magaihe DC 4 


CA 


PaulSfS.1 


'40S-72W)561 


c 


24 HOUR 


12 


Usenet access 


DC 


Computer Ease 


'202-856-3372 


c 




12 




CA 
CA 


PciySyt.2 
HT^BS 


•408-72MS69 
406-737-0900 


c 
c 


24 HOUR 
7PM-8AM 


24 

12 


Usenet access 
Birljyttte 


DE 


PC-NUGBtd 


302-737-2294 


c 


24 HOUR 


12 


Rdo. Amiga Sedkxi 


CA 


Digt^Malbat 
Ami Addict 


•40S.946-6)54 


c 


24 HOUR 


24 


Amiga Sectkxi 
















CA 


■415-2K-9416 


c 




12 


User Group BBS 


FL 


ORAS 


•305-235-6752 


c 


5PM-7AM 


24 


htoiilay - Ftiday 


CA 


THE WELL 


4I5-332-6106 


c 




12 


Rates S2M->S»M« 


FL 


Vlientwlm 


•306-258*862 


c 


5PM-7AM 


12 


Amiga Secdcn 


CA 


Amiga West 

Recw(isD«Jt 

BACC. 


415-355-7162 


c 


24 HOUR 


12 


201* 


FL 


MaosEtc 


•305-425-7054 


c 


7PM-I0AM 


12 




CA 


41S42&0470 


c 




12 


Rdo. EeJiomaa 


n 


ARIA 


305-435-9837 


c 


24 HOUR 


24 




CA 


*4l545S^mO 


c 


24 HOUR 


24 


Arniga Eacticn 


FL 


Fortune Cookie 


305J39-2136 


c 


12P-aAM 


24 


Amiga Bj^ipcfted 


CA 


Amiga Conneelor 
Dream Mac^ins 


415-562-7097 


c 


24 HOUR 


24 




FL 


Commodore Cufc 


'305-478-3008 


c 




12 


LOCAL user gioup on C64 


CA 


415-M1-3019 


c 


24 HOUR 


24 


ao^M), Amiga Seclon 


Fl 


Nervous System 


'305-554-9332 


c 




12 


Amiga SecSon 


CA 


MiislngLiik 
FJi.U.G. 


'415-561-9452 


c 




12 


RBBS Big Amiga Seclon 


FL 


NtleOwl 


306-588*487 


c 


24 HOUR 


24 


RBeS. Amiga Section. Cotor 


CA 


415-595-2479 


c 


6PM-7AM 


12 


24Hi8.enweekaide 


FL 


AmIgaLlik 


'305*22-7049 


c 


24 HOUR 


12 


Video, Gra^ks. ArimalMn 


CA 


fiSVP-BBS 


4t»5»-9i69 


c 




12 


Rde, Amiga Sectwi 


FL 


DakCasle 


•3(»*24*I23 


c 




12 


Amiga Section 


CA 


Nfird's Nook 


415472-25IM 


c 




24 


Opus. Fdo, Amiga Seclon 


a 


Cnrma Beach Onfn 


306*36-2664 


c 




24 


SpMcoaS Amiga Users 


CA 


Bilerpiise 


'41M9S-17B8 


c 




12 


Amiga Sedion 


a 


The Bug Shop 


3C&641.11S2 


c 


24 HOUR 


24 


Caitpum Rea Market 


CA 


BBSX 


415-961-7250 


c 


24 HOUR 


24 


Amiga tecScn 


a 


DOS BBS 


305-737-1644 


c 




12 




CA 


Con puier Outfit 


•619-2ffi-6ai5 


c 




24 


EveeWe«kgnds Amiga Sec. 


FL 


Twiighl Board 


305-738-7539 


c 


24 HOUR 


12 


2Drives 


CA 


ElAmlgo 
D«eil Amiga Bd 
Amiga America 
SDMdNel 


'619-299-9304 


c 


24 HOUR 


24 


B8S-PCI 


Fl 


DoclOfFido 


305-744-7862 


c 




24 


Amiga Sectkjn 


CA 


619-323-1522 


c 


24 HOUR 


12 


Bas-pci 


a 


MSSNIghline 


30S-79OO773 


c 


5PM-9AM 


24 


New » 24 HfS on Weekends 


CA 


619-364-3616 


c 


24 HOUR 


24 


25 M). Cdor use 8N1 


FL 


MSS4I0 


305-7900774 


c 


24 HOUR 


96 


f liiiiTO Sytums Soltnaie 


CA 


619^52^)097 


c 




12 


Mnlga Ediomal 


a 


Amiga Cave 


305-796-3576 


c 


ePM-7AM 


12 




CA 


PnieeXXing 


-619464^271 


c 


24 HOUR 


12 


Amiga Section 


a 


Amiga Caw2 


305-796*959 


c 


24 HOUR 


12 




CA 


FarSiarl 


■6194at>96« 


c 




12 


Amiga. Sec «ai 7 


a 


li*aosEic 


305*31-3241 


c 


7P*H0AM 


12 




CA 


IMouseTrap 
ConpuierBM 


•619-582-7447 


c 




24 


BBS-PC 


a 


Commodore Forum 


305-832-7369 


c 




12 




CA 


•619-5890565 


c 


24 HOUR 


24 


Amiga Snclion 


FL 


Tampa Ami Xchg 


'305-869-0226 


c 


24 HOUR 


12 


BBS-PCI, Nsir Name 


CA 


Computers Plu$ 


•6I9-G91-7B62 


c 


24 HOUR 


24 


Amiga Section 


FL 


IniiiLand 


'813-293-3926 


c 




24 


B8S-PCI, Amiga 


CA 


F»S12 2 


•619-726-4419 


c 




24 


Mga ■ Seclon 7 


FL 


SuiCoasI 


'813-3518060 


c 




24 


Amiga echomail 


CA 


AnUvdica 


619-758-3627 


c 




12 


Ta)-BBS,Color,2Dm»8 


FL 


Iron Age BBS 


613-527-2616 


c 




12 


BBS-PCI, Amiga Sedicn 


CA 


AMIC2000B 


'707.67M52! 


c 


24 HOUR 


24 


HugeLbary.Cok» 


a 


The Wave 


'813-57*8037 


c 


24 HOUR 


12 


Amiga 


CA 


AMIC2C00A 


707-579^523 


c 


24 HOUR 


24 


HugeUbiary.Cotor 


a 


Pleatuedcniel 


813-799-3191 


c 


24 HOUR 


24 


liiUiii)e72Mb 


CA 


TheTarot 


'707-633-1805 


c 




12 




FL 


Amiga- BBS 


613-924-2626 


c 


24 HOUR 


12 


Rin by Siae 


GA 


CoaelSBS 


707-9G4-7114 


c 


24 HOUR 


12 


Erase Ut at Prompt 


FL 


Pleasuredome 2 


813-942-1975 


c 


24 HOUR 


24 


Mililne 72 Mb 


CA 


C.U.T.E. 


714-532-5698 


c 


24 HOUR 


12 


Tent files oriy 


FL 


T.A.X. 


'613-932-2149 


c 


7PM-7AM 


12 


24 Hours Weekends 


CA 


i<ingJamffi 


714-537-7355 


c 




24 


Bdo. New Name 


FL 


■MonAmi- 


613-985-7624 


c 


9PM-7AM 


12 




CA 


TheBbdiHde 


714-543*337 


c 


24 HOUR 


24 


40i«,8Nl 


FL 


TheHtUilHde 


904-243*219 


c 


24 HOUR 


24 


BBS-PCI, 50 Vb 


CA 


Mite'tRalnbor 


•714-544-33M 


c 




24 


Rdo. Amiga SecDon 


FL 


DaUWest 


904-262-9629 


c 




12 


C64, Amiga Sectkm 


CA 


BUckOiambet 


7l4-e46-2723 


c 


24 HOUR 


24 


20 Ul, 


a 


SJlorl Circuit 


904-581-1510 


c 


24 HOUR 


12 


B8S.PCI 


CA 


DiagcnSolt 


714-671-7631 


c 


24 HOUR 


24 


BBS-PCi 


a 


Ccmmoikxe Xcd 


904*51-8906 


c 




12 


C64, Amiga SeiAin 


CA 


tAstf Hainan 


■714-684^553 


c 




12 


Mainiy Amiga 


FL 


PilWPwef 


904-729-1767 


c 


24 HOUR 


12 


BBS-PCt on Amiga 


CA 


Amiga Ui» 


714-772-4097 


c 


24 HOUR 


12 


Cctor Many Ses 


FL 


CssaM Amiga 


904-733-4515 


c 


24 HOUR 


12 


Rdo, Al Amiga 


CA 


77-Aml9a 


714-772-6442 


c 


24 HOUR 


24 


30 Mb 


FL 


Soctaee 


904-771-7140 


c 




12 


Amiga Section 


CA 


SortCelor 


714.772-9671 


c 




12 


Amiga Sectkx) 
















CA 


Hew Age BBS 


•714-822-2983 


c 




12 


Amiga's 1 si Uetaphyt.lltH 


GA 


UelaiLand 


'404-327-2327 


c 


24 HOUR 


24 


Amiga Messages 


CA 


FmBna 


71W23-3673 


c 


24HOtJfl 


24 


Amiga Section 


GA 


Comm.Caner 


'404-363*105 


c 




12 


Aniga Section 


CA 


Pdnl After 


•7l4-82fr«12S 


c 




96 


CI S.Amiga Section 


GA 


Sancmary 


■404-682-7033 


c 


24 HOUR 


12 


Amiga Meetagea 


CA 


Kingdon 1 


714-829*908 


c 


24 HOUR 


12 


aes-pci 


GA 


Index II 


'404-991-3569 


c 


24 HOUR 


12 


Amiga Section 


CA 


Myeo-D 


714-832-8016 


c 




12 


Amiga .<V)ctlon 


GA 


index 1 


'404-961-7386 


c 


24 HOUR 


12 


Amiga Refllion 


CA 


Leamiig Place 


714-849-8332 


c 




12 


Amiga Section 


GA 


Tadis 


912-247-2194 


c 


24 HOUR 


12 




CA 


Amiga Kngrtom 3 


714*74-3177 


c 


24 HOUR 


12 




GA 


WlileToHer 


912-283-9148 


c 


24 HOUR 


12 




CA 


Amiga Kingdom 2 


714-886-0324 


c 


24 HOUR 


12 




GA 


VSC-RBBS 


91^331■S975 


c 


24 HOUR 


24 




CA 


flandio Amiga BBS 


714-945-1020 





24 HOUR 


24 


















CA 


Smag^borit 


714-957-0142 


c 




12 


Amiga SecSon 


HI 


Cyt)«Sy«iem« 


808-521-3306 


c 


24 HOUR 


24 


Amiga. BBS-PCI 


CA 


IJgtK House 


805-272-1812 


c 




12 


Amiga Sectkjn 
















CA 


ATB'BBS 


B0W99-7151 


c 


24 HOUR 


24 


Niimediange 


lA 


The City 


515-283-1902 


c 


24 HOUR 


24 


BBS-PCI on Amiga 


CA 


VenUaTBBS 


Ba5*56-3746 


c 


24 HOUR 


24 


Amiga section 


lA 


Moo- Mack 


515-294-3977 


c 




24 


Amiga Sec^ 


CA 


Aba cut 


805-832-7186 


c 




12 


Sltaihership 


lA 


Amiga Zcoe 


712-366-9747 


c 


24 HOUR 


12 


Tag BBS (PD) 


CA 


Amiga Project 


605-834-9383 


c 


24 HOUR 


12 


BBS-PCI on Amiga 
















CA 


L,0-IS, 


'605-92^4225 


c 


24 HOUR 


12 


are, 24J1I Amiga Section 


IL 


Anonymous 


•217-333*301 


c 


24 HOUR 


12 


Rdo, Amiga Secikyi 


CA 


Ccmpucaiicn 


805-967-089S 


c 


24 HOUR 


24 


Miiga section 


IL 


CnampagneRDO 


•217-359-3431 


c 


24 HOUR 


24 


Amiga Section 


CA 


!939BBS 


ei8-3»4248 


c 


24 HOUR 


12 


SFVAUG 


IL 


Tranquilly II 


'217.384*173 


c 


24 HOUR 


24 


Mecsageeoniy 


CA 


Message Center 


618-353*437 


c 


24 HOUR 


12 


Amiga Messages Otfy 


IL 


GaliliayAlL 


■309797*160 


c 


24 HOUR 


12 


Amiga Section 


CA 


LDVoyagw 


618-354-5065 


c 




12 


Seadog.Color 


IL 


AlensBBS 


312-257-7747 


c 


24 HOUR 


24 


Ram:,Cokx.Aiilm3lk)n 


CA 


CAEB.S. 


'818-355-1336 


c 




12 


Wildcal BBS, Amiga Sodkin 


IL 


BkjeTI: under 


312-289-1089 


c 


24 HOUR 


24 


3D Mb. Amiga Sectkm 


CA 


Computet Lodge 


818-444-9850 


c 


4Pili|.7AM 


12 


40Mb.24HourswDeka}ils 


IL 


Amiga Doc 


312.351-8815 


c 


24 HOUR 


24 




CA 


Infinilr 


•818-760*943 


c 




12 


Amiga secdoi. Nw Name 


IL 


Computer Salee 2 


312-359-3431 


c 


24 HOUR 


24 


Second Une 


CA 


House Areides 


818-965-7220 


c 


24 HOUR 


12 


fido, Amiga Section 


IL 


Peeping Tern 


•3(2-543-3112 


c 




24 


BBS-fCI on Amiga 


CA 


Uriied Computers 


818-982-8495 


c 


3Pil4-llP 


24 


BBS-PCI 


IL 


GalKteyH 


312*35-8763 


c 




12 




CA 


68000 BBS 


■916-351-1890 


c 


24 HOUR 


24 


ST. Amiga Section 


IL 


BBS 1984 


312-841-2401 


c 


24 HOUR 


24 


Cokx, Amiga Su^iat 


CA 


Hoi Tub 


916*894670 


c 


24 HOUR 


12 


'l>een9PMS(ii8 6AMSat 


IL 


BBS Chicago 


312-842-1745 


c 


24 HOUR 


24 


Minaled Cdoi 
















IL 


A.S.U,G, BBS 


616-265-3113 


c 


9AM-9PM 


12 


Saturday J Sunday Onlyl 


CO 


Network Unlm'ted 


303-296-3210 


c 




12 


Nights orty 


IL 


Ww«e()200 


618-378-2133 


c 


5PM'8AM 


24 


UEaUsanamoGUEST 


CO 


The Buck Board 


•300-425-9283 


c 


24 HOUR 


24 


•TelegrsiiiHir 


IL 


Pegasolt 


815- 284-3681 


c 


3 Days 


12 


Mcn.Wecl8Fn7PM-10PM 


CO 


Buck Board 


303-427-9539 


c 


24h40UH 


24 


TBBS, Amiga Sectkm 


IL 


Hacker's Tele Rag 


815-935^5460 


c 


24 HOUR 


12 


C64.20Mbi)/AmigaSec 


CO 


Seen Lire 


•303-169-2«3 


c 




12 


Amiga Section 
















CO 


BoukJerRito 


303-497*968 


c 




12 


Amiga Section 


IN 


C.P.U.kB 


•317-546-4944 


c 


epu-\m» 


24 


33 Mb, 24 Hours Weekends 


CO 


Opus BBS 


■303-544-3704 


c 


24 HOUR 


12 


Amiga SBrtkm 


IN 


Fort Knox 


•317-962-1244 


c 




24 


BBS-PCI, 2 dilvH 


CO 


M.A.E.BBS 


300-564*618 


c 


24 HOUR 


12 


BBS-PCI on Amiga 
















CO 


The Gf otto 


303*94-9050 


c 


24 HOUR 


12 


TBBS. Amiga S«*n 


KS 


fmifOz 


316-263-9210 


c 


24 HOUR 


24 


B8S-PCIRaffl:3DrlvB 


CO 


Hle!4g|iBBS 


303-730^2250 


c 




12 




KS 


J 8 L Becmcs 


316*24*068 


c 


EPM-9AM 


24 


Hun by store 


CO 


Stampe(ie 


303-799-9713 


c 




12 


ST. Amiga Sectiai 


KS 


Dataink 


316*51*365 


c 


24 HOUR 


24 


BBS-PCI On Amiga 


CO 


Computer Distffljnl 


'303*25*419 


c 




12 


Sun BBS. Amiga Sectoi 


KS 


Sdierar-iBacs 


•316643-3660 


c 


24 HOUR 


24 


Amiga Seclon 
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KS 


WcMaBBS 


"iis-Mi-aso 


C 


24HOOR 


12 


Amiga Migi only 


Hi 


Amiga Annei 


•201-798.1979 


C 




12 




LA 
LA 
LA 


Delta Designs 
Rrs Scene 
Harbour BBS 


504-*5t«l34 
504-641-4789 
504-673-«»2 


C 
C 
C 


24 HOUR 
24 HOUR 


12 

12 
24 


24 Hours Siriday-Thursday 


Hi 

i HI 

U 

HI 


AMLIKE 
AGJ 

ftagon'sWeyr 
Dragon's Weyr II 


»l -864-0121 
201-866-804! 
201-992-0634 
201-992-9691 


C 
C 
C 
C 


ePM-8AM 
24 HOUR 
24 HOUR 
24H0t;R 


12 
24 

12 
12 


Run by Sore 
Fdo. Amiga Secdcn 
DtagonSott.Am^a.ileclton 
DragonSott. Amiga Sectioii 


MA 
MA 
UA 
IMA 
M 


Chamell 
Amiga Land 
Photo Ta* 
COMM 
Wonderland 


SI 7-354 -6673 
6I7-399-7B76 
•617-472-W12 
•617-S98-S616 
•617-665-3796 


C 
C 

c 

C 

c 


24 HOUR 

24 HOUR 
24 HOUR 


96 
12 
24 
24 
24 


Amiga Coilerenn 

BBS-PC1 

Amiga achomal ONLY 

New* 1 Baud. Amiga Sec 

NEW BAUD Rdo Amiga Set 


KJ 
KJ 
NJ 
H! 
Ki 


fioardrcom 
Vholtolgal 
K-M-M-M 
Second Rf^ 
PajarnaCenlral 


201-994-5195 
609-227-8278 
■609-232-0773 
•609*29-3741 
609-768J174 


C 
C 
C 
C 
C 


24 HOUR 
24 HOUR 
24 HOUR 

24 HOUR 


12 
12 
96 
24 

12 


Amiga Section 

Pascat. Amiga Section 
HAM B8S Amiga 
Amiga Secton 


MA 

MA 
MA 


T«*(H 

LoslKrgdtm 

IDCMP 

MndUr* 


$17-692-5476 
617-7S4-3829 
617-769-6*44 
■61 7-853-7420 


c 
c 
c 
c 


24 HOUR 
24 HOUR 


24 
12 
12 
12 


Amiga Sedon 
Amiga Section 

Rdo, Amiga Sertnn 


:| NM 

NM 
NM 


AlbuqueiiquaRCPM 

Fast-Kode 

MeesHaValey 


505-299-5974 
50M37-2^ 
505-524-6372 


C 
C 
C 


24 HOUR 
24 HOUR 
24 HOUR 


24 
24 

12 


RCPM. Amiga sscdon 
Amiga seclcn 
Big RCPM 


MA 
MA 
UA 


BCSBBS 

Davy Jones Lodur 

Canulcpe 


617-a62-5779 
617-865-3290 
6l7-957.392( 


c 
c 

c 


24 HOUR 
24 HOUR 


12 
24 
12 


Amiga Seokm 
Rdo. Amiga Sectkn 
C64. Amiga S«3l(in 


NV 
NV 
NV 


Hubert 

me Other BBS 

huetmert Havw 


702.322-8677 
•702-436-3625 
•7<ie-348-0998 


C 

c 
c 


24 HOUR 
aPM.7AM 


24 
24 
24 


MaryRlet 
on Amiga 500 
Amiga Section 


ME 


Acorn BBS 


■207-«65-3«)4 


c 


24 HOUR 


24 


120 Mb. 6N1, Amiga Set 


NV 


CoeiFUiw AMcIs 


702.731-3178 


c 


24 HOUR 


12 


C64, Amiga Risa 


MD 
MO 
MO 
MD 
MO 
MD 
MD 
MD 
MD 
HO 
MD 


Citadel Cytorpwk 

Rowley 

Amiga Exchange 

T.A.C. 

Uiiv. UjDfimd 1 

Surns«» 

AMIBBS 

Holine 

Urrhr. Mayind 2 

SRWIBBS 

A.P.E.X. 


301-236-0008 
'301-340^)246 
»l439-«e0 
301-445-3777 
301-4S5.3630 
301 •666-5703 
301-666-9109 
'301-663-3944 
■301-744-8165 
301-926-0260 
■301-964-1347 


c 
c 
c 
c 
c 
c 
c 
c 
c 
c 


24 HOUR 
24HO(JR 
24 HOUR 

24 HOUR 

24 HOUR 


12 
12 
12 
24 
12 
12 
24 
12 
12 
24 
24 


Amiga Se(3lon 
Amiga Migarir» New n 
SBS-Pa.2Qk*! 
Rdo, Amiga seafcm 
F«to.7E1orty 

Amiga Section 

Hdo. Amiga SerKon 

BBS-Pa 

Back on Une- Amiga 


NY 
NY 
NY 
NY 
NY 
HY 
NY 
NY 
NY 
NY 
NY 
NY 


AMUSE 

Dor sai Embassy 1 
Dor tai Embassy 2 
Jesuit BBS 
Dorsal Emtsas^ 3 

supiteuoo 

Dixiai Embassy 4 
Dasal Embassy 5 
ChtP Head BBS 
DIsaslerArea 
A.M.U.G. 
Underground 


212-269-4879 
•212-431.1944 
•212-431-1946 
212.579-2669 
•212«W231 
212-927-6919 
•212-9664406 
■212-966-4653 
■315-492-9071 
•3tS«8-92I6 
516-234-6046 
'516286-1832 


c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 


24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
8PM-7AM 
24 HOUR 
24 HOUR 
24 HOUR 


24 
12 
12 
24 
24 
12 
12 
24 
12 
24 
24 
12 


Rdooet 107/34 
256 Mb, Amiga Sec*jn 
2S6 Mb, Amiga Section 
TSeS. Amiga Secien 
256**. Amiga Seoion 
Amiga Sedicn 
256 M). Amiga Sectim 
256 Mb. Amiga Section 
Monday. Friday 
Amiga Section 
AMIGA. BBS PCI < 20 
Amiga 


Ml 
Ml 
Ml 
Ml 
Ml 
Ml 
Ml 
Ul 


Ctiees Board 
NovlDamioad 
PC-Amiga 
SippadDisii 
Ej:celGior 
Siate Steer 
KJdsKtib 
Metro Oelort 


•313-255.2456 
313-348-4479 
'313-386-5301 
313-565-6315 
313-662-6609 
313-663-0090 
313-828-3854 
313-893.7773 


c 

c 
c 
c 
c 
c 
c 
c 


24 HOUR 
24 HOUR 
9PM-9AM 
lOPM-aPM 

24 HOUR 
24 HOUR 


12 

12 
12 
12 
12 
12 
12 
12 


Amiga Section 
348-4477 Volts Itt 
20M) 

We<<!days 

20 Mb 

Amiga Section 


NY 
NY 
HY 
NY 

NY 
NY 
NY 
NY 
NY 


YCAMP. 

Ucn'sOen 

Rivsnttel 

Advantage 

AllBhiaget SysA 

Zeitgelel 

Computet Palac« 

LandOiConlition 

CU.B. 


516-2950623 

'516-399-1928 

■51 6466-4623 

516-661-4861 

51 6-661 .9264 

516-689-3105 

516-696-6182 

■516-737-2739 

■516-753-0260 


c 
c 
c 
c 
c 
c 
c 
c 
c 


24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 


12 
12 
12 
12 
24 
24 
12 
12 
12 


Amiga Music Sees on 
TAG BBS, Amiga 
BBS. PCI. Amiga 
BBS-pa, Amiga 
Citadel.lOMi.AmigaSec. 
Users. Dwelooers, Sue 
ST. Amiga Secioi. Store 
Ccior. Amiga Sect on 
Itt Amiga 500 BBS 
23 Mb. BBS- PCI 


Ml 


W.C.U.G 


■313-971-2714 


c 




12 


Amiga Secton 


NY 


MeHrorli 2000 BBS 


•516-667.4469 


c 


24 HOUR 


1J 


Mi 


MNai 


313-994-6133 


c 


24 HOUR 


12 


RBBS.ftemplJdn Amiga 


NY 


Easi Coast MIOt 


'516-928-4966 


c 


24 HOUR 


24 


MO. Amiga Sectcn 
FODWiy r Conneltut 
29 Mb 


Ml 


Enfer;!rise 


517-372-6037 


c 


SPM-IOAM 


12 




NY 


band X Fido 


'516-469-8968 


c 


24 HOUR 


24 


Ml 


HUiBoai 


616-335-5119 


c 


24 HOUR 


t2 




NY 


HomeCompuler 


'716-272.0177 


c 


24 HOUR 


12 


Ml 


Metrofioltan 


616-342-0076 


c 


24 HOUR 


12 


Amiga Secttoi 


NY 


5lh Generaiion 


716-377-3965 


c 


24 HOUR 


12 




Ml 


ProloVistsn 


6J6-343-7721 


c 


24 HOUR 


12 


CitaiJel. Odor 


NY 


Amiga Odessey 


■716-394-3665 


c 


24 HOUR 


12 


22 Mb. 100% Amiga 

Amiga seclon 

24 Rous Weekend 


Ml 


SABBS 


616-459-7261 


c 


24 HOUR 


12 


Fkte, Amiga Section 


NY 


Haven's Nost 


716-633-2852 


c 


24 HOUR 


24 


Ml 


Inner Sancljm 


■906-774-1622 


c 




12 


Amiga SiHi™ 


NY 


Soltwate Sales 


716-673-5321 


c 


BPM-9AM 


24 
















NY 


Amiga Channft 


•716-331-3191 


c 




12 


Amiga 

Amiga Sec«on 
24 Hours Weekends 


MN 


Rioenij 


612-453-8095 


c 


24 HOUR 


24 


Hit Space at Conned 


NY 


Compu-Netll 


718-331-3195 


c 


24 HOUR 


12 


MN 


impdu 


612-535-0666 


c 


24 HOUR 


24 


Amiga Section 


NY 


Gateway NRA 


718-336-3501 


c 


5PM- eAM 


24 


MN 


Amiga Station 


612-739-2370 


c 


24 HOUR 


12 


lOOKAniiga 


HY 


SmurfsTuif 


•718-556-5395 


c 


24 HOUR 


12 


Amiga MeesageSecSon 
Amiga Section 
ALLAmlgal 
Sloce 


m 


Twii City Eipress 


612-77a.OSi:« 


c 


24 HOUR 


24 


Amiga seclcn 


NY 


frass Tadit 


718-699-2564 


c 


24 HOUR 


24 


MN 


Computer Placs 


612-869-3246 


c 


6PM-10AM 


24 


24 Rous on weekents 


NY 


ftoartsayBBS 


'718-852-2823 


c 


24 HOUR 


12 


MN 


knageegiTwiigtit 


612-8S4-7951 


c 


24 HOUR 


12 


Hit Space at Conwct 


NY 


Computer Disceun 


914-356-2949 


c 


7PM- lOA 


12 
















NY 


MUSICNET 


9)4-442-4006 


c 


24 HOUR 


12 


I.IIDI Board, t75/¥R 


MO 


MKRCC 


314-232-6881 


c 


24 HOUR 


24 


UcDonul-DouglatOut) 


NY 


HudsonVly Amicus 


914-561-0964 


c 


24 HOUR 


12 


Amiga Sectlcn 
Fido. 30 1*. Amiga Sec. 
Citadel. Hit ipane 
C128. Amiga MTlinn 


MO 


Palace BBS 


314-3354902 


c 


24 HOUR 


12 


Online Games 8N1 


HY 


ESP BBS 


914-683-8912 


c 


24 HOUR 


12 


MO 


Gaiwrty Klasiled 


314-521-4527 


c 


24 HOUR 


12 


TBaS. Amiga Section 


NY 


BeoronicNY 


914-7359362 


c 


24 HOUR 


24 


MO 


Panhenon 


314522-1460 


c 




12 


Fito, Amiga Sedkn 


NY 


EywrtKH 


914-779-5686 


c 


24 HOUR 


12 


MO 


Linio Corner 


314-772-9345 


c 


7PM-5AM 


12 


C64, Amiga Section 














MO 


CUGSL 


314-878.«ei6 


c 




12 


C64, Amiga SecSon 


OH 


Rretnun 


216-352-9499 


c 




12 


C«4. Amiga Section 7E1 


MO 


Portal 


•314-867-9041 


c 


24 HOUR 


12 


20 Mb, Amiga Section 


OH 


Telecomm Networ 


216-486-0348 


c 


24 HOUR 


24 


Two Nodes 


MO 


S,A,I.N.T. BBS 


616-461-2879 


c 


UP-11A 


12 


150M).SN1 Citadel Amiga 


OH 


CAUG 


•216-581-2284 


c 


24 HOUR 


24 




MO 


Mebbsie 


616-474-1062 


c 




12 


Amiga bsecSon 14 


OH 
OH 


LCE 
Mor^CnaB 


21 6644 -£029 
216-953^8057 


c 
c 


24 HOUR 


12 

12 




NC 


ExceieraKid 


704-541-9909 


c 


24 HOUR 


24 


Amiga seclcn 


OH 


Shareware 


513.531-4554 


c 


24 HOUR 


24 


Amiga Section 60 


NC 


MounahSan 


•704«5-7M7 


c 


24 HOUR 


24 


SneBSS 


OH 


hia^naDcn 


513-787-3777 


c 




24 


Amiga Secfcn 


NC 


DeepTtiougtit 


919-471-6436 


c 


24 HOUR 


24 


Scit>areOistllGrr 


OH 


Hid Pataos 


513-666-7675 


c 




12 




NC 


TNfdWave 


919-556-7976 


c 


24 HOUR 


12 


tMen^bersh^ 


OH 


The Portal 


614237-0285 


c 


24 HOUR 


24 


IBM Al Amiga New Nane 


NC 


MssfigLiiii 


9)9-724-7526 


c 


24 HOUR 


12 


^ 


OH 


The Rom Chip 


614-237-8455 


c 


24 HOUR 


24 


100% Amiga 


NC 


MMSII 


919-772-9176 


c 


24 HOUR 


24 


2ndineloMMS i 


OH 


Uitle Italy 


6U-»57-6337 


c 


24 HOUR 


24 


4MbAmiga 


NC 


MUSIU 


919-779-5059 


c 


24 HOUR 


12 


3id line to MMS ! 


OH 


MIDIInloEi*. 


614.846.5947 


c 


24 HOUR 


12 


Amiga Section 


NC 


MMS 


9l9-779«74 


c 


24 HOUR 


24 


TBBS. 100Mb. Amiga tec. 


OH 


Elect. Ctonde 


614-8S5-1024 


c 




24 


Amiga Section 


NC 


Alein 


919-94S-2B1S 


c 


8PU-6AM 


12 


1 


OH 


Eanhrise 


614-866-0906 


c 




12 




NO 


Rozen Banana 


701-746-5832 


c 


24 HOUR 


24 




OK 


ant Hand Software 


•405-354-1024 


c 


24 HOUR 


24 


Amiga. 50 Mb 
















OK 


Ftonler 


405-624-2429 


c 


24 HOUR 


24 


Amiga SecMn 


NE 


Wktd Dragon 


402-291-8053 


c 


24 HOUR 


24 


Fkjo. Amiga Section 


OK 


Ottlaaty Amiga 


405631-9040 


G 




12 




NE 


lANR Software Xc 


40e.472.54t2 


c 


24 HOUR 


12 


Big Amiga eadion 
















NE 


Cinderella 


402-477-0016 


c 


24 HOUR 


12 


AtT^iga only 


OR 


Amiga Board 


503-264M(3 


c 


24 HOUR 


24 


Tag-BBS. FonnalylnLA. 


NE 


htada 


■402-556-1745 


c 


24 HOUR 


96 


Amiga! 


OR 


NAG BBS 


503-288-1918 


c 




12 


Amiga Users Group 
















Ofl 


Anrna^nalon 


■503-342-1296 


c 


12PM-9A 


12 


(ESAUGl 


NH 


TlwTardis 


603.749.1017 


c 


24 HOUR 


24 


BN1,AnsCclar,20Mb 


OR 


NAG BBS II 


603 -656-7393 


c 




12 


Nag 2nd the 


NH 


Amiga Exchange 


603-749-3036 


c 


PU-5AM 


24 


BBS-pa 


Ofl 


OilLand 


503-726-1815 


c 


22 HOUR 


96 


E*omail»nee 
















OR 


CitLandll 


503-7466990 


c 


24 HOUR 


24 


Second liie 


HJ 


Eir^hCsReai^ 


201-256-0691 


c 


24 HOUR 


12 


B6S-PCI on Amiga 
















Hi 


ThePoKwPadi 


■201-297.3442 


c 


24 HOUR 


24 


40 Mb, Amiga Section 


PA 


DELCHUG 


215363-6625 


c 


24 HOUR 


24 


TBBS. Amiga Secfcn 


NJ 


Drew U II 


201-377-6193 


c 


24 HOUR 


24 


Amiga Section 


PA 


MkroWcnd 


215461-6352 


c 


24 HOUR 


12 




HI 


OrewUI 


201-377-8245 


c 


24 HOUR 


12 


Amiga Section 


PA 


PhladetphlaAmig 


215a3-3191 


c 


24 HOUR 


24 




Hi 


VtlaStiangiato 


■201-386-9150 


c 


24 HOUR 


12 


Amiga Sedton 


PA 


Keystone BBS 


'215-770-0774 


c 




12 


Am^a Section 


NJ 


aapHcs Dunp 


201^(69^)049 


c 


24 HOUR 


12 


Giaftia 


PA 


PACS-1 


'215-951-1863 


c 


24 HOUR 


12 


Voice 21 5951-1255 1st 


NJ 


MooFwe 


201-494-3649 


c 


24 HOUR 


12 


Echomri 


PA 


PACS-2 


'215-951-1664 


c 


24 HOUR 


12 


Vcics 21 5951-1255 1st 


NJ 


MANX 


201-542-2793 


c 




12 


Aztec C Supporl 


PA 


PACS.3 


'215951.1865 


c 


24 HOUR 


12 


VcJce 215951-1255 1st 


HJ 


.Itm BBS 


201-563-9057 


c 


24 HOUR 


12 


JAUG Board 


PA 


PACS-4 


'215-951-1866 


c 


24 HOUR 


12 


Vdca 215951-1255 )SI 


Hi 


SoupKitdien 


201-752-2820 


c 


24 HOUR 


12 


•RN Amiga" ^prompt 

















102 Amazing Computing V3 3 ©1988 



PA 


OnfalPayBwd) 


215-896-9020 


C 


24 HOUR 


12 


l50Mb,BUw,»$ 


PA 


ThuKtHbird 


412-796-3994 


C 




12 


All Amiga 


PA 


BnccnHi 


'412.9K-95t4 


C 


24H(XJfl 


24 


RSBS. Amiga S«c«cin 


PA 


TheUbraiy 


717-534-1460 


C 


24 HOUR 


12 




PA 


TheTu* 


717-560-1750 


C 


34 HOUR 


12 


BBS-PCIonAmiga20l* 


PA 


lJw»» 


S14-3}»«0<2 


C 




96 


J^igaSecHon 


Rl 


Rl Untegrand 


401-6*3-5482 


c 


24 HOUR 


24 


Odor, Amiga S«clion 


Rl 


AiTHgaFcrun 


401-732-3296 


c 


24 HOUR 


12 


20W),Ck:iarM<nu> 


SC 


GalrsGuidi 


803-252-0220 


c 


24 HOUR 


12 


1.SMjAmigi.3DrKM 


SC 


CfiticalMas 


B03-36M235 


c 


24 HOUR 


24 




SC 


BoaidHoom 


Sa3-544-t243 


c 




12 


Amiga Sodon 


SC 


Caiuis 


803-796-3127 


c 


8PU-9AM 


12 


AllOaySinday 


TN 


Amlgi Advocate 


815-228-3159 


c 


24 HOUR 


24 


Rdo.Al Amiga 


TN 


Abel Supply 


615-453-0643 





24 HOUR 


12 


On Ire atxe 


TN 


Canm-BBS 


■615-865-416? 


c 




12 


C64, Amiga Secdon 


TN 


Dud Pond 


901-755-5330 


c 




12 


Fliio.J Board 


TX 


Rising Slat 


214-231-1372 


c 


24 HOUR 


24 


nd«»tAmlsaSflrtio(i3 


n 


DMUG 


2(4-278-8902 


c 


24 HOUR 


24 


AmwicaiMlciUswE 


TX 


S.C.OP.E 


214-288-1537 


c 


24 HOUR 


24 


SNI.EOMb.dw 


TX 


Eiuttw 


214-341-2775 


c 


24 HOUR 


24 


BBS- PCI Color Menis 


TX 


AAA II BBS 


512-339-7134 


c 


7PM-10A 


12 


tMembffitiii 


TX 


AAA III BBS 


•512-440-1041 


c 


24 HOUR 


12 


20 Ml. lOm Amiga 


TX 


SlarsNp Amiga 


•512-656-973J 


c 




24 


BBS- PCI, Amiga 


TX 


Star Was 


•S12-673-5355 


c 




12 


BBS- PCI. Amiga 


TX 


LasiPisaM 


'S12.681-944a 


c 




» 


Amiga Sscjkm 


TX 


AMICOM 


512-737-2552 


c 




24 


HOUR 24 


TX 


OutxjtBBS 


■512-429-560I 


c 




24 


Amiga Sacton. 


TX 


TojdSlom 


•512-834-026] 


c 




12 


Amiga EcTKiUal 


TX 


PliydMin House 


•71W82-7SB5 


c 


ePU-SAM 


12 


Amiga S8c«on 


TX 




713-487-4715 


c 




12 


Amiga Section 


TX 


Afvle Atf onomy 


713-526-5671 


c 


24 HOUR 


24 


A^gaSec&on 


TX 


RadaraUeSS 


713-931-3753 


c 




24 




TX 


Sugarland 


713-933-2440 


c 




12 


Ftdo, Amga Section 


TX 


Mo- Line 


■713-977-2702 


c 


8PM-9AM 


12 


Amiga Section 


TX 


Tiadtll BBS 


817-244-41SI 


c 


6PU-9AM 


12 


24 Hours Sundays/Hdidays 


TX 


HouMol Dave BBS 


817-566^746 


c 


24 HOUR 


12 


2Dtives.1il» 


TX 


NonatisKook 


817-926-8922 


c 


24 HOUR 


24 




TX 


loonodast 


915«3-3»9 


c 


24 HOUR 


12 


SHyine BBS (BETA) 


UT 


Far Side 


801-295-8515 


c 




12 


301*, Amiga Section 


UT 


Ajmadlk) 


801-484-2766 


c 




12 


Fido, Run tiy store 


UT 


Amiga Cwtal 


801-943-2011 


c 




24 


Amiga Seedofi 


VA 


Empiia ICateway 


703-352-1936 


c 




12 


9PMSunti5PlilFrl 


VA 


Amiga Cental Ex. 


703-3786294 


c 


6PM-7AI,t 


12 


24 Hours Sunday 


VA 


Aigen 


703-435-5949 


c 


24 HOUR 


24 




VA 


Amiga Sduljons 


7flJ.743.4326 


c 


10PM-8A 


12 




VA 


CoTimodore 


•800-833-9400 


c 


24 HOUR 


12 


Rales, (9,95 Hcnii* This 


VA 


Amiga East 


804-499-2266 


c 




24 


Commlhk 


VA 


N«us 


•804-547-1065 


c 


9PM-6AH 


12 


40 M), Amiga 


VA 


Shadetee Soll«af 


804446-1880 


c 




12 


FWo, Amiga Sec. New name 


WA 


XAKEPO&D MECTO 


20$-32««30 


c 


24 HOUR 


12 


PCCIone.30Mi,AffligaSec 


WA 


PD-SI0 2 


206-347-0243 


c 


24 HOUR 


12 




WA 


E*lmtjN(irlh5 


•206-361-8753 


c 


24 HOUR 


24 


MtemaB Number 


WA 


Esdcmo North G 


•206-361-8759 





24 HOUR 


24 


Alterruls Number 


WA 


E*moNathJ 


•2«•355^>6^l 


c 


24 HOUR 


24 


Altemale Number 


WA 


Eskjmo North* 


•206-365-1724 


c 


24 HOUR 


24 


Allenue Number 


WA 


EsJgmoNorlhS 


•206-365^5458 


c 


24 HOUR 


24 


Alltmae Number 


WA 


EiidmoNalhl 


•206-3S7-3Ki7 


c 


24 HOUR 


12 




WA 


Estamu North 2 


•206-367-5458 


c 


24 HOUR 


24 


Allemab Number 


WA 


Eskimo Nffth 7 


•206-387-2379 


c 


24 TOUR 


24 


Mlemale Number 


WA 


Amlja-X 


20^5^2487 


c 




24 




WA 


Start Computng 


20^475-2287 


c 




12 


ttac Amiga fMon 


WA 


PO-aioJ 


206-488^309 


c 


24 HOUR 


12 




WA 


TheFonm 


206-566-1476 


c 




12 




WA 


Coepuiers * 


206-581-5155 


c 


Evarings 


12 


Store BBS 


WA 


Random Axe&s 


206-582-0906 


c 


8PM-6AM 


(2 




WA 


C.C.U.G. 


206-736-2628 


c 


7PM- 9AM 


J2 


Ce4.8NI, Amiga SectnnA 


WA 


N.W.Commodas 


206-743-6021 


c 




12 


t Club Us«r Group 


WA 


Oueetor 


•206-771-7756 


c 




12 


Amiga Secdon 


WA 


A-Ur* BBS 


206-774-4735 


c 


24 HOUR 


12 


40MB,Amiga,Cdor 


WA 


PD-Silo 1 


206-775-2650 


c 


24 HOUR 


12 


Amiga SecKon 


WA 


KU Eipress 


206-937-5800 


c 




12 




WA 


SPSAUG 


206-943-4548 


c 




24 




WA 


lifter Mountah 


509-629-7229 


c 




24 


Nl^tst Weekends Only 


Wl 


Ah« Hours BBS 


414-235-9164 


c 


7PM-aAM 


12 


5PM SAT TO 8 AM HON. 


Wl 


FBA-BBS 


414-278-5390 


c 


24 HOUR 


24 


20 1*, BBSPa 


Wl 


GenaicBaS 


414-282-4181 


c 


24 HOUR 


12 


Opa, Amiga Eitemal 


W 


Fai's Eichange 


■414-4664039 


c 


24 HOUR 


24 


Amiga Section 


Wi 


Kditt 


■414-547-6619 


c 


24 HOUR 


24 


Amiga Section 


Wl 


A(:tiieGate 


414-738-1219 


c 




12 


Opus, Amiga Secdon 


Wl 


S.U.E. 


414-762-6475 


c 


24 HOUR 


12 


MiilUHrSBoad 


Wl 


Conm-liill 


414-764-2096 


c 


24 HOUR 


24 


301*, Amiga Section 


Wl 


FDL-BBS 


414-921-8448 


c 


Noen-eAH 


12 


ST, Amiga SflcSon 


Wl 


Amiga Zend 


414.9eS.24E2 


c 


10P-7AM 


12 




Wl 


M.0.05iE. 


606-249-56S7 


c 


24 HOUR 


24 


20)*5T8Ar(iiga 


Wl 


MACUG 


608-251-6612 


c 


24 HOUR 


12 


Commottae Users Group 


Wl 


MACC 


608-263-6057 


c 


24 HOUR 


24 


RBBS Amiga at pronpi 


Wl 


SoilForga 


S0M37-04S3 


c 


24 HOUR 


12 


ST,AmigaS8CtlDn 


Wl 


ArtiJgaWofta 


6064384843 


c 


24 HOUR 


12 




Wl 


DaardaiHt 


60fr87J4700 


c 


24 HOUR 


12 





5 Reasons Why You're Ready For 

MacroModem 



1. You love leiccom. but noi memorization. MacroModcm's user- 
writlen macro libraries and companion help screen.s (36 macros 
per file) store log on procedures, remote system menus and 

commands 

2. You've always warned to use the mouse after you're connected, 
too. Write macros tha! mimic remote system commands and menus, 
then execute them with the mouse or keyboard. 

3. You like automation, but not script languages. Our macros use 
normal commands from MacroModem. remote s)'Stcms, and 
AmigaDOS, as well as text and control codes. A multi-«indowed 
MacroEditor is included. .\o new programming language to learn. 

4. You want to do other things while downloading a fiie- 
MacroModem is truly multi-tasking, with a NewCLI a\-ailable 
anjTime, even during file transfers, .^iid Macro.Modem's error 
checking won't slop downloads unless you tell it to. 

5. Of course MacroModem includes standard telecom software 
features, too. Teach Macro.\lodem what you want, and it will 
remember for you. 

MacroModem - the better way to do Iclccommunications. S69.9S 

Kent Engineering & Design 

P.O. Box 178, MottvilSc, NY 13119 

(315)685-8237 



WV BBS-WV 

WV Graptics Connect 



304-63&9O97 
■304-769-9360 



24 HOUR 
24 HOUR 



24 

12 



20Mb,AmlgaSadloii 
20Mi, Amiga Swion 



CANADA 



CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAM 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 
CAN 



UnsouidMnd 

BftBjdiel 

Calgary CofflpulH 

P(iase4 

Hindson'sBBS 

Edmonlon RCPM 

CSS. 

C.RS. 

Inner Sphere 

Amiga VsHey BaS 

Softor 

AMCS1 

0. Science C. 

SLC Bramptcn 

SolalBoid 

Mileniumll 

Eitaibui 

TROFf 

Tiad(36 

Amiga Intiifon 

Ziebmel 

WDIX 

BorelXIMB? 

AMOS 2 

Mlenkjm I 

A-Board 

Neutral Zcne 

Star Trek 

AMNET 

la Syston Onihe 

Mcmtteij 

Ottawa Omina 

OMX 

Connect2 

HorlMBBS 



2044379044 C 

3C6-352-3236 C 

403-243-2272 C 

403-2580844 C 

■403-32M320 C 

403-454«aj C 

■416-2294514 C 

■416-231-0528 C 

■416-231-9392 C 

'416-272-4878 C 

■4t6.26S82S3 C 

416-427-0268 C 

•416429-1700 C 

'416452-0408 C 

•416453-1081 C 

•416-462-9660 C 

•416484-0607 C 

416-529-6710 C 

416-544-0011 C 

416-654-8847 C 

'416-654-8854 C 

416-668-2078 C 

•416-694-4702 C 

416-728-9195 C 

'416-743-9187 C 

416-783-7150 C 

•416-897-2594 C 

4169206839 C 

S14«4S-3730 C 

514-844-1567 C 

514-98^1567 C 

613-5264141 C 

613-731-3419 C 

70S652-3506 C 

•807.91^6871 C 



630P-eA 
6PU-9AM 



24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
4PM-10P 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
24 HOUR 
6PM-8AM 

24 HOUR 
24 HOUR 
24 HOUR 

24 HOUR 



24 Wmipeg Amiga 

12 Amiga SecHon 

12 Amiga Section 

12 24HairSuii)ay.Ram: 

12 32 W). Amiga Secian 

12 BCPM 

12 Evenings 4 Weekends 

12 PCboard 11-8. Amiga Sec 

12 Tag BBS. Amiga Sec. 

12 B3S-PC1.45Mb, 

12 Opts. Amiga Section 

24 Fido, Amiga seclon 

12 Red Ryder 

12 Opus, Amiga Secfoi 

12 Commlcili. Amiga OtJ/ 

12 Opus, Amiga Onl^ 

12 B8S-PCI, Amiga SecHcn 

24 Store Board 

12 RBBS, 30 Mb, Amiga Sec. 

12 BBS-PCI, Amiga 

12 Tag BBS, Amiga Sedicn 

12 WNtby into Excdange 

12 Opus. Amiga Section 

12 Rdo. Amiga seclcn 

12 Opus. Amiga Secdcn 

12 BBS-PCI, Amiga 

12 Amiga i ST 

12 AingaCnIy 

12 

24 S3SYearHen)ber!t<p 

24 

12 

12 Cda 

12 

12 Amiga Section 

•AC- 
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For 

More "Byte" 
For Your Dollar? 




Here is the answer, the model PPI-1000 

Expansion Unit for your Amiga 1000 by 

Palomar Peripherals. 

D Full auto configuration 

n Meets Zorro specifications 

n Amiga buss pass-thru 

D Built in power supply 

D Power on /off controlled by Amiga 

D Real time clock with battery backup 

D Fast RAM 

-2,4,6 or 8 megabytes 

-No wait states 
D Disk drives 

-Supports up to 2 drives 

-20 or 40 megabyte hard drive(s) 

-3'/2" or 5 '4" floppy drive 

-Fast DMA interface 
With 20 meg hard drive and 2 meg RAM 
price is $1395 plus shipping and handling 
(Calif Res. add 6% sales tax). Requires 
Amiga DOS 1.2. For further information 
call (619) 748-1202 or write to Palomar 
PCiripherals. 



PALOMAR PERIPHERALS 

14S80 High Pine 
Poway.Ca 92064 j 



D - Five 
Associates 



19 Crosby Drive 
Bedford, MA 

01730-0523 



(617) 275-8892 
Tired of the high cost of computer repairs? 
^ FLAT Labor charges 
-» FREE Estimates I ^^^5' 

"♦Warranty work 
Also- 

1764 to S12K= '6155 
m64KvdcRAM:'402s 
NEW: C=1902 conversion to RGB-I= '40^ 





' |]u put* «md idai tu: 



C0«A»4or»PC- 



Authorced 

Commodore 

ServKe 

Cwter 



D 







■ 


:^:i::-.--::::::::::::::::::-'- 


3 



Index of Advertisers 



A-Squared Distributions Inc. 


1 


Central Coast Software 


27 


COMMAND Simularions 


91 


Comp-U-Save 


53 


Computer Mart 


94 


Conflict Recreations 


98 


CPE Systems 


93 
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104 


DaUmax Research Corp, 


78 


Delplii Noetic Systems, Inc. 


69 


Fuller Computer Systems, Inc. 


76 


Geodesic Publications 


73 


Ha itex Resources 


15 


Hilton Android 


14 


HyperTek/Silicon Springs 


37 
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LampLighter Software, Inc. 


75 


Lattice, Inc. 


7 


Lightning Publishing 


30 


Lynn's Luna C 


79 


Megatronics 


CII 


MiCToBotics, Inc. 


11 


Microillusions 


cm 


Microsmiths, Inc. 


40 


NewTek 


CIV 


NewWave Software 


99 


Palomar Peripherals 


104 


Peacock Systems, Inc. 


28 


Pioneer Computing 


54 


Prolific Inc. 


3 


PVS Publishing 


24 


Riltinghouse Software Development Co. 


77 


Sedona Software 


33 


Software Advantage Consulting Corp. 


SO 


Software Integration Solutions 


52 


Spirit Technology 


74 


Syndesis 


72 


The Memory Location 


S8 


The Other Guys 


23 


The Right Answers Group 


13 


TRU-IMAGE 


3 


William S. Hawes 


92 
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p 


TheAMICU, 
'ublic Domain 


S& Fred Fish 
Software l.ibr 


arv 


This software is collected from Lfser groups and electronic bulletin boards around the nation. Each Amicus disk is nearly full, ] 


and is fully accessible from the Workbench. If source code is 


provided for any program, then the executable version is also 


present. This means that 


you don't need the C compiler to run these programs. An exception is granted for those programs 


only of use to people who own a C compiler. 






The Fred Fish disk are collected by Mr. Fred Fish, a good and active friend of the Amiga. 




Note: Each desaiptlon Itno bebw may ind jde sorr^ething like 'S-O-E-C, which stands lor 'source, object tile, executable and documentalion'. Anj^ combination of these lectars ItidicatM | 


wlial forms of the program ore prasenl. Basic programs are presented entirely In source code lormd. 




iMWIHT't 


AMCUSDA3 


BfTBcifi w laffal pwiconvnandi 


Amiga B kale Pr«grtnK 


Afi««lc pr>ogptmi:OrtpHn 


C progruma: 


w.unp.e fe[inipi*o1i8i>iilpor:ua» 


(Nota: Utny of ^asB progf Iff t aw p^aaa\t on AMICUS 


3CSo:4c 3(3 u'^liPiDdtf'rf prof]. wrtMifM 


rfib Afn^^X&oEMRtM^fW^W.S-E 




D*(1. Srw*off^a»««airwfr*dfcAmsaB«»c 


etafim 


ar kr1fii*arctn«pr»;rm. S-£ 


prbaM.h p^'m/0¥fc»fi^irr»r% 


■nd ara tidutW rm.} 


Bkxkt tf'vitttKk* 


tubj fc^Krooiarttu^aoaf* 


•ymtc m^-y mi\ pTfya.*!! 




OMt d'B«a>c»t 
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yo-pblhamouM 
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A/nigaGp«l aio«Euitm^ips-':c!h0ciMr. E-D 


CvtiFIt titrp^CAfdUatatHMpn^tir^ 


AHCUS0iM3 


AMetraama niaaitmlhaAmlBtUnk' 


VC twAnC^anprBsaonprogra 


Oitifta miiSwTriowiJwro 


Cprognma: 


Amiga ^fvmtljlon Natwwti 


mur-PBwtflf »#c«n,£-0 


XfyCodM >rviMiwYco(l«(tari)if¥vQu»va 


XpsI ■ Ccroas-rdwio* |pi. S^ 


MoiB*atK)nes(Tr»»^i«i'iDfl,indral»'Booafwtt)«of 




Utni run i-iMy ABiK p'O^i.Tii ?ron i manu 


totdar ■rt-J-t'itr-rlPip gti (wno, &£ 


tMoptfaangtjfftin l>4H*.*iira'tronATifiLni. FeraE^na^ 


aftnVao* pr«g.tor««:u«!'KS.-«3(f«a,E^ 


UartColen «ny b fli: rc>» mlori on pi fcrMn 


O^ap runca |0v{H fw w«^ ta tLH. S-E 


ComTiiKlora (L,jpponK) An^i brn IKI A«. f5roni^wo•ViJflpaf 


KMhCoQ^r atb-wbu'.naEya.ttapy 


■t O^W. ^1^ d-v^ 


CMan^p rarTtcnnmrig«chvK^n>Dnfe£llM 


»C^^cM Kj^wn. ItMio'tifupanaFijrrrghir WAfiiMBB^ 


(rogrm; ^rore* Bfran. E-0 


ihipti: BfrptBcaiorFVBttiJta^pw SpHklt 




Thtao fi«do not »> a wartiti^, ant! m bf aduceianaJ prf- 


blBOr Itbnjnksini'voC^^toE-D 


(pwcfi It) f».T<S! aim* 


An9af«i.&E 


poiH any, a cajrw, 5T«ri nom ny rwy dan! worK 


SnwlBM jawaanyiawfiaa FFptE^DTT 




Bnsf ariaacaPiphwwfitoiCflla.S 


AdifltQ ol IntUben ffltnua cilid 'manudwn D', In C aouroa 


5(rB*n£>Lmp VimvTirvfaMnd^pprDg.Esrtr 


Brc<>u\ o'lUGCompuirrbrdiwtf gimi 


Wp •mdcwu.framt^FMA.S 


1VWBS.C Inc t!'>«tavc.ii^«i iubdrac:y«a 


Sii'Tam wnw ic, wwi pnjgnun. XrrooefflE-D 


Or«iio alH kmov^u'go' 




bobfcau: aOSp-DgrtTin^ng^iampi* 


Tan: 


SbOH tiri^^tf-Dat-in-uipgrns 


no wmntt rneoa, S-E 


lHHp.c lDv4 fyritwaiiflvnahi 


l«»vUan tpf on tiing _mBrjC m Latlca 


S>|t*t»ng viTijM'k^ii'vtDV'i'^gvnt 


Sc^ia ■wr4darTvgpliy«ini«t.&€ 


AaaamUvllaa: 


ODiH[>iM mAtyourownSIMarw 


Toyftji ■wcatwgi^atwmo 


&[iwS Rubiticubadamarin-fiiHifofB, &€ 


rrybw^.Mm «an<plt dWiQ* 0-tw 


Qi/uMHf fe[(il*ni!raGLnnuRiE»r| 


ABukprA^rtmilSoundi 


A(rl0aBaifePrega(dr} 


^'t:, avn avnpla ibnur ccamitt 


L«E3.C3bugi bug:*tcatt:<»C wnon 3.03 


Er»r*n* pfE^Vvttun* 


ktifnia Otfliilf BLAvnita prrwtoon 


m)(iljj 


MFvgaAtv uiv^irwotTwMooForgf HO 


HWJMO pr««rb0trfiarHrcQrRpuv 


Craiye>gh» art {am* 


m)bav.i 


Pi1nSpas4ti EXECUT^^CUM p^m kjpod ^d$. 


Pglx* crrp*nk«B'vinLjnd 


(jraoft ti/x24ngraoivtgpragvna 


BNfejppj 


.BUAPflaa: 


&.gvPL/n piC|fiTr«[>in»at7wSuovplLjn 


Wi^f^^or igr^ 


macrgti anvrtMrmdydallK 


T>»fi »rt f« n«ac*«Y ''"■' Os^MB^ Ar^ Bbpc and vw 


Fmrm' 


ABariCpnywic 


TBta: 


iyil»^'4Brarf«. Touiaaclvi.-Ta9aafr«Arnga'ieaptafeii 


CpngtMC 


C»re fiafrmsfpohjr.UKifadOfc*. andeva 


an^BKU JpaonaicornTirxJ* 


>nBatc<reursaadnM*fiiai BUAPiminCuo^fgrbitf. 


ATcnn *mp^1vn««lpr9grBn.8f 


OotiOiw «»kngimu'9r«!«' 


«!•* Blmat4«*gKi6aKn 


TftwaM*. ^•Jthrt'. '■lac'. tar- Vrtion-. *»^^. ^attft". 


c6 sd to cvnifri''^ wlh Ltfu C 


SabDVga ion ot an aowuv ^an* 


flar^aport gtmtBtflipic 




dKwt eppMaofCON^CFTTftfodu 


EiKuubhpragrajna; 


paraJiil pa;ni<ti port tpK 


WardtandttV; 


0Vi^9pVT 


Dnnam lUCOO^mBorntw.E-O 


iinai aa^aipor^qiic 


AJJOtSPtakl 


Ddty Hurotc&otlaffwUeiTf Mndandft^a 


DpS<4a ifwntag'MrtHtd FFpidtraf. E-O 


¥l.ti|)da» littof**Tlattrtain¥«iOfl !.1 


Amiga Baale ftogrunc 


■O^iisc ixii-ry« f ianvTw njanLan. pvMJ S.O'D 


AffiftJ* ■telfefmmngprpgrim.e-O 


vl.lf^M Uitrpfinc^^liacnanQniAriaMiv? 


FlgKStm »mp«i^BTrjBtBfprogi«m 






Bias br bu'iding yo^ ow pnrrta- driwi, tndudn; dotQHri.e, 


HuaPitam nrftinaKje Salifcsfi, & hwwv 


FttCilt liRHt^'tdiMonilfMiDn idltk.S-E 


Arjotarrri larmirvipragrimMfVitpMch indXmaevn. 


apaDncltii.c nrtavn, pnmv.c p'l^w.ink^ pAni»!~ig.itfn. 


Raguanar Ai.ef ittCfjatwihiMrMiga Baiic 


imOfm iinpJ»WiyW)*wtOfi«i?iflp^.S-E 


&£ 


(•«Mf.E.ifldw*iratn. Th«di*dp»inrBun a^jmbtfotftw 


Sau'D*n& damxRnn acrofiing apabiirftii 


QtiWtm giipfK rtwT-e^ uM^inel<«b^ S-€ 


AWCmaticI FllaarnKTitifffflBlndAnlfa 


oatcrbmg tm FF tpaohalen Thaaa art ns: tha itMl and 


Syntwjtr Bund prcg/arn 


Or«p tMK^HtirigiWBftiting n tfMwir 


Ta«nl£y IBS 


f^aSB Hm. Dul partiarr htft (or hifloTiai pwpoati Th»y 


\M'bMap dTBnamapaltfvwvti 


«ei hintheirtoflr#piokJ-ir*ffl«ify 


N4 * Ti£ tfifT^ of Twn 1 1« ■.<• {Hd. vxl Y V ta &0V vn wi t ffi 


rdudai»iilMvidCawn«ianvpi«a ThvialBctFFipacii 


EJiwbWa prDgrvRa: 




tiaoBMSr^tyraf" Tf»«liaici.'Ti»t'omnaSjTari*^ni; 


ainvitva iri m Ltnry. 


aow^l laian3oi^litamo.MnBMciiti«lp«*dlE 


BUZAn^t ^i: pen «( OEM iu^ttmiawmm^ 


M'VfldBAn-fiwrfKSiaLE(>v!HObrratiante& Than 


AIHOBaafcg rrnecma 


BftjaiK tsnv«r»«r FFtruviDCdaSi 


■.1 BM L'vj an An^ 




T>» i d* ntJjdM e» OPSWf EwgF rr . i«*i<r ai WW a jYBi 


rcTJCDor^t, .i-saiziaon OM^ E 


Wnw UtcvebfK m^n^tn. S-E 


ontf. Oftxa.irw.TtUni*t)ttftmfaorf\m&. 


»flBi 5f FF &cy«. «J r« 'r wpc' pragr am, *fwi em waw 


B^^rZksn oor'*afaFFbft;SiEirc3r.E 






afl(r-*n:r»eastintart T-wpfctjaircydf upwnfrom 




oqli irowUtnCefiiKlUifnbtft 


Csn-pfa* aM mmtf ja-nniak C pplt* » W*g«*f . an mr^ 


A^kJ=Di. « Ogaa dancv. ^a gjyi at Ehacto'vAm, agorlla. 


Oac^a anBTOff' anQran bf eojpflg 


viata« Wk<S-E 


i|i»r*on q( »» fcon Edttir. Tha (• 1 iTJa ftt)!, wtwnoiiwifld 


norm. HiifTA B:^tiM*, i ieya»n fromMb^H Utar<es>.7v 


Gnia*r«t,&E-D 


(|M» ^)udi*oftfPr>9tr9utn» 


ruflB. 


Bi^i afmy Uartan. a KI1 Hm in ad hidm. ti« Drt Scruti 


Kbdi manv-«v««iiftnddBkdrv»la|f.E 


riw fiimplitvrpltkwndcMLO 




mowng ftrrp«n)r. ■ K7«*n Hm PrMI CoctUdon Sr, a TV 


1^ ^a(|a.T1aDf ;i^. E 


Mint turpi on InwftoirrocM.S-E 




ntMCMAr, t^« PainCa.n, a workj map. a Poraeha. a thiH 


TinaE*t lnifl»fva*Mfl wiya wipajrrwi dM 


tfPiriil qii-rjiptgnphcdtmcS^ 




miwon patJ^ a tjirinnoHUui ^ti. a plarwi vwv. » VISA ever, 




OAh UKUtibli prpsnmi: 


>{»rro.miNa, idaflioallA noooit *« t»>F*c 


and 1 Vi-tpMd. 


YBfdprocBiang, S-E-D 


S^MchTcilt rpndiMriDnGntcn 


ac}dm*ffl,c aManrndmamorytpViairDini 




%ai iaiarwl.w)f^Mnovtrv 


l^^vctiFcrrt <Ii«)4iririlwalflbtvfen« 


boCrtatte m.tmpmat90&vm 


Th( (fiK hai pctufM torn tw [>9iViBW fiold-aflo-fBoaiV wdfio 


WvKteKii. S-E-D 


T«iti: 


eoraotaOi: cannia Oturrpia 


<^tm. li-ndLjd«n*iadaawtipvuii«tdL^')p^i;:n«yci^ 


TiA; 


6ee2D dMCriGwEeoJOifiwlup&srdtrDniCSA 


TftPQFtC DVaB Lid M4H pOfS 


ffH. w txiWow. t« hgrt* and Duggy. vv S^ia caw. do 


Fncrf^ wadfunclonkayaSvmAm^aBtK 






Asanirirpaafl.T'fFeOolandRotWT. Thi-najowapregrinw 


HictwSJn ciplfei^ihdwtaMnirwfajnt raciw* 


(nf:tA,e e!«ang k* axarrpi** 


WMaacftpin/VHDirn^.anda^iogcrwaaaaparaH.aiaiCiti 


MaaiS gudatiirttiringaUOiOinyQ^f tWi^i 




dt>boe mttrrsiao'rtE^'mcvttm 


■PvanaTht'Bailr'irsgrarn. uun any acMnnta an ff 


Bangi iala*te»<r^'{Mn9,wl^aa^ac*Mi(Ha4E 


CUC«mrrwidi 9,xMiUu*.ngMai 


dotfc >a^PDas]Tiateqr«*.'0aii'a*nw 


paw*. 




Cvrvrnei ■fDr«rgii«tbAniqtfX36 


(briptay.c a;ap<ay4aid«urtpia 


At^SLOlLl 


niff'-cao:^ n.'SaiJUon cooi, E 


laodx Asm ft ^anpta 


CfrOBinia: 




£oCommfci(ls ffj«»F»ED«*f 


Mmipic ctd»r»onBf't«*maa' 


&rn«H M«*t|lH9naM^uvgmaruSrE-D 


Daiiw Qrap'KidaTo.neKatsnakM.E 




9>^ball£ b^tfiy VSfvwimBOe* 


Cruntfi wnqMtomrrvnliBndii^teipiea 




wnwrlant 


ij!wTWir.fi 7aphcnemBfyuage:n(*c*& 


ton C«'>ai.S£ 


GSOIfl «m, &-E-0 


HiUfrfltit txpliina r»t griphet cTipi Vvt can do 


h>lti,c; wnAwtximpifl »ram RKM 


fc«iEx« EXECLnCifariaaotcDmrrantJi 


KMt rrtanu-bartiodi&nadikdi^y'.E 


mcr*ed«t 


inpuldw.c Bddng an ^nput rtaraiaf b ffw irp^ ir«am 


#9m Wxkbafcn S-E 


I'll twgtmaDflih.E 


M**niPfl» Ooscrplgn o^ tw m\M port pfiiMt 


Juyrtkc jaaangwijoyii*;)! 


POSvwn [XnpdjrrDa RiRport ol h^htci mean to prrnw 


TimsS« hunnn-UHtfvttftDHttfvlma dna. 


k»jW.c dFBdhvytwiidnKjLng 


SrtA3lo*niiB laaaHcontflndgalvancpn, 


EWEmiCT ineltwEmic^mowoitfibdia 


ROMWa* irpa w utiq) ROMW** 


icgnrfttc iqwivumplti 


»*i»n;lciiadon»S'£ 


iwd p*»oai&ng, S-E-D 


Sflcndi «Kp««igGiin d hrtum«nl *™ loorei 


fflouiporlc MtnouHpoi 


StfMndnr mttaitwrndowslori CXI program 


M^ai aaitrvi.Mrtuwthouiira 


*Jt*ornitt 


avvn'rtii; 


b njt unta WarhOancfi &£ 


Wofiuwxli.S€'D 


SpMd rt*j»»n of Miga-tCFU >< curtm chip ipMd 


ff«n(i&Bni «a.-ipit otn*lfig youf owl Sferify wti Uttct 


SmalOedt aan-afK^taldocjLnawnitntnHfubar 




WtACrat tpi on umg Watt 


panw-e lanparMM ppftarrviimi 


Smmpar t»a«artprtr'»firtW*3LifTiACS-E 
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"rsK — 



d Mtion kfjrt 



iron Ari^BaBC 

*oiinEh:»¥tgiwiir«gun« hacksf 
gixJe ti if^t^ng a S8310 h ym fn'ig^ 
sending esCflfM SKpjencBi to r«^' pintr 
Ipi on wsng IhP your ttaoip-caquenca f la 
littof TrintfBrrnvfi^rvni ihtl vnrk 



HKMAfSki 

Pnnfefrip 
SwupTip 

frintvr Drlnn: 
Pnnfeidilvwirw ti«CAnQnPJ-iaBO\ tv C fbhPrownlB'r, on 
Iflvfwwd Ep«n *ii«r twl BiirrjntW itflifirtg, ti« Epion 
L&fiO 0, m G»mini Star- 10. tia NE C flO 2SA, the Okidati ML - 
B^ Vw Pmtsanic KX-PIOei ^ity. rxj tw Snuth-Cvonp 
DX{), wti I dpcurrwrrt dH(j>t>ng tna insi'laun pnatt. 
AWCV3 Dtilr 1 ^tirjnim toufti ivnom 

ThiiiKiiearHdrvwid*:!3.o!wlrtPdtemi.-iy(»tlBri. h 
ind Lidos n vnrtM sf an BausHTffjriar, tn tlvin, i bc^ja, i 
basi guiaf, i bonK, i cMliopff, a a/ Ticta. ctivH. wAf 4ip, 
tlvcrcgufttf, a Al.*. l^rp rpogn. Rbci^nj^. « mifrc^bt, 
1 ftf irl mno)- Dhgrd. poepts Ukir^ Pi^t, ■ ppo Ofyin, i 
Ph«iti pwo, I luophonB. a iitar, t rim dnjm, i umI 
daim, baih, ■ vibi eoturw, i vialin. a wulng gutv, a hofw 
wNftiy. (rS(J>iivHrt*. 
AWCUSDIikl^ 

dnrff hijilDi-batnd.Ct.lrBplacerT>anl mvwgttr 

S-£ 
qxi lhawiand«]juApnarr^CifCLI 

procsMBK S-€ 
p« itiowt ri^ on OJ procBtHM, SC 

Vkdtot diDiaytCa-TEUierMHLEp«i, Sf 

panbi BTd fftm9&9x program 
cporruzsavi « BjrrM troni AC vKM 
FaJ^B', oninsbd CAlar-Oir, dia/y and 

Ion amanszatljnt 

CEmvora Bntf FFbrmhatto 

BoeoaiECTS 

{iraiirt Kbxiojrwt 
mafl I b ptsry gflrxrjlo^ 

tBltng rr&:!nG|liftpw9'trn 
30^ra3h«3pra5/afri,fror7j AC*'^*!* 
/nOJB^adcnf uaxpttin hot> man 
i^ArDBehne^irtB 

tmw pac^niq-lkega-Tw 

wi'd fT] ikai mn^a lourdi 

Eucuabla prosrajni 

cp unj^Jiiwcepynmmtnd. E 

di screvidaw, S€ 

diff unlji4ik« EMorn odibr ugag ^if 

pm chaJlrasHMrDariomancttindcabr 

AttafflbJ* p-DflfW^B 

di H?«Bn cMor and CU irgwvmiRifn^to 

irati rntrv'^'vrom jprap^pcsMmo 

cjMConimi cor^vara hbCJi^^AywoniataLfipnicaaa 
Forti &n^»^nardaa^gar7imaLtmpla 

Anaya 12tornD'eB'SfQrr«ipr«a()i.he« Anatyza 

1>w« n four prsgraTs here rui r»d C^n'Ti^don fi4 
piewttiiaL 7hiiycantra.isit»KodiaPad.Dood«.Pnnt 
ShppandNewsRoongaphcsto FFbnnBt dstsngtw 
fi«^amyh;!C^to)'3<jrAriigaiiir«hiari pan. 



opOTum 
caiandar 

amertzB 
bruEhtoeoe 

grtdi 

hitwt 
nadib 
mal'lillE 

msusavadc 
tip: 



9 AmgaBotc 



EucutatM 


pfogfarrn 


Unk 


'tfrtt'corrptsMliiiiar, but tatw, E-0 


baan 


fpniVvdidifar dvfccSawa.E-D 


apavtan 


Hn(teEt]a«nBatting>taiPARtn}rii rnam£-0 


ttOM^ 


MM h'Wt |Ka tfi Iwi^rai ■jpwtitnap. E-D 


iptiMmfl 


■imaima.Ei) 


vnMA 


itfTWa**afc*E-0 


cnvipittini 


casnvws *(XtB][i!>w. mBdun iitf 




hijrtrdspctjtt ta FF. E-D 


marvad 


menu edtiF prsivom C co4t tor 




nBnL*.E-D 


qucH 


£|u*ids«-»-d^rtb6*»«p*r. E-D 


qiKl^A 


CW«f Bnc1rarKAflldi*lL raraewt 




protBcSon, E-D 


tlMt.3 


cnT« orvn^KftH tarn Uerun^imtf -0 



Cprogroma 

tfirj roktng btodog'ap^Ks demQ, 5-E-O 

pofWi (Wl*f»«aiflt*ap«scfa 

Ixffin, i*« &«*(*, S-E-0 
ino^ VEfxm ao-TpM CKto !ram 

CofTimalo*. S-E-D 
ATiQaBBS ArrigaBtKbaMnbatitip'Qg.&O 
AaaamMr profMm i 
iarie mikaBctarfaid«ir|«Stvtiii( 

into 5^ -0 
Pcun 

Mourn MvMlebfoi 3D vow d ManMbrot Ht 
Sir Daffroyw hi -rte SSar Wars aa-ahip 



robot ftfm^T^ibing acylinttf 



Robot 

vanelDrt Amiga wndorL namn. « 

caiAnit coM-TBtBtana to C iKiuda fMi 

mntmtW dUKbp^rtg^ngprnaMall 
sMaahen* makaygui'nvntkMihDiwttrvnrifl 

AMCVgP?i\l3 
A-TTija Qa£^ prograrRS 

R3Liln«ffon C«F5«ynSch»ppiWflrcaUTacJiauppsft,ta 
nadanddifi'By ffTpc3jrestrvn A^igtBaPC W4idocu- 
mtntatsa Aiu rckiOM it a p'ogram la do Kraon prrti in 
AmpgaBcbcand twrwMilBMAPfivtLi^TiiPiriwadCoiv 
wtFD pra^am. tMin aiampia pidui**^ VHl M SawLBW 
K3a«ficipSLr« program. 

Rtutnu to load and plvy FvV«SduKf and FF aam) tiaa 
(ron A;rigi BabC, bf Jtfin Fxti hi '^lO^ ^vont ^^ 



d&amirtaaDrandCaryJa«afflB«'»ifeifwwfrtngya*lwfir 
ferahaa.Bndif«riacingC« anvnUarinlbanaL Mti v«n(to 

EzeojaUe program I 

gravhy SctAnaf JanBCgmtcwigraphe 

HnJaion, SC-O 

TflKtl 

ttXH maka your onn UD| miti*TW*Tl inwlaw, w»Th 

dKUTtantalon and itii^n jchematcpctura. 
AWCU30lrt14 

SewraJ prGg^imi fiem Amaiing Cvrrpuilng laaun: 
Tddt 

Da;i Kar]n C ttuan rndti pragrarr. S^-0 
Amiga &ise pragran i: 
aUAPteadar byTenJWM 
FF&ui^Sce byU^attogef 
yiutoRncLanv btir-pi* 
DOSHtlpar WrtftfrnO h«p lyBarn Hirai 

coT'ffiifKJi.S'EO 
PETims nmmt PET Asai k^ t? ascii 

Jbt.S-E-0 
CSq-^wJ &B)fKi pfogram liom Bcjsnrte 

Amaricaa Sapt 96. S-E-D 
ff!( Bdasorwmoi«itirii»g»pnjr«1romtfc«, 

S-E-0 
dpAcMft d»cyptiDaluitPiint.nKng 

wicopy pQ*con.£-D 

^uvi^VS Bt)iiYnDr»4a>sn^ua*r PB«jrw^ 

CDD0. &E 
w VbCdK ffpa tpntt^im^, ng meuaf con?9i, 

E-f] 
limr vvHcfe^tttinwfriwnttmind 

^xfef gK)g«,E-D 

Qng,Spf»r»g, yaflorg, Zo:r^ ua ipf:«4Kad 
Bangi ttfe damsi; S-E-O 
CLCiKk, lOedc, wOock aw «rdo« bgrdat dodo, S-E{) 
Ttx4 

An artizJa on Igng-parittinca phoipof monwa, tipt on making 
bruthQi efotti tfMpai In Mm* PaiflL and FaamirwrdJFtvn on 
lean iTbiaCM fram Comma^grt-Amtga. 

Th* C prog/ima Indudi: 

y afikepnrtyTgutiTir.irfTidicirpriflfletifl™ 

bachgrg^pd; andwti ina ruTtbanantfcorffoJ 

enaracw frt»rn9. 
Im' If kpiart I diad gl ffv »kIi> alocatod 

onadU. 
'A(i^ 9Maio<^Binb«cuia'1ia^f«Uniwi 

vrtf ooOB a ansd fw «»cvfgn in 

Ihat batch N« 
"SSif ananharoadwrtenerAmigaQQe 

^tafiil ' a>m rn ard, 
DtsshA' inn4om-dol OtasDFw domodiqilBfa FF picLra 

Ehmty.Ait bydoLlna undomfBihiaa 
PapCUSr iTNiAarwrCllMndMattVprKEof 

TTia tiacutitii p'ograrna InciiJdt: 

ftrra' Rls bmatsng program tiroogfi *» 

primaro'ivw to i**d ^kye tijrtot 
DttiCir CRi(ogta>*a.mirTBrv.xarts.mergai 

intaofdaMftiat 
T>Saurvr SunAm hduatrB^Hnpad lound 

Wilcir& .wBrdw 
^rmi^ier' fflaikaticCrttfaFmoxtpo/imf 
1=r»caif' draungiVBttraclaJnajciCMHBnd mourrtain 

scapoi 
^ Breaknui:' Xglaaea. cncia tnakgutln a r«w4rrWfWion 
'AmigaMontor' dtptaytlitlicri' 9pantiM^ 
rwTiaryuaa, tBiu.dmceiandponihun. 
"CotnvMlf wraion of 'loarod't' to^ M Amiga, 
SzUAn:' highnaalulongra^adamowilfen 

nUoduiaS: 
Tait»: 
'L'K.af Bipit;f« HC^ taqiAwat fia OQH 

dawot raapondtlD. 
fKey' induOH*<nF^i>'brmritngpif}«to 

an m n r^ ar ttt up «f fw Am iga 

hAfbaard. 
■Spa*t>' pfogrammartdoourparrtfromComrnodora 

Am^Ad«»iba ntfitouaa t>a M^^a'imiJttttivrgcapathifWi 
inyoL/OMmp«grtmi. 
AntigaBfiiic prqfnm« 

Xiids' {^BiM«undwaw!wnii,grtdheBrTer; pJByed. 

UgW a varibon at ih* Tron fight-cytifl vdao ga/rA 

Ugs$oI' aga^wg1*Dlitai«. 

^V [ro^am la c^cjiv batti^ nnragfls 

Uorw/ *rf!Q(FaDaiTial3*gtQtnio^tiB]rucan.' 

AUlCUglS iJki indudsa hao beai/tU FFptct;!*^ of ffvarwny 
vAkat t ftorr ^a KB pi anff m Star Wn. and a (Kiun o1 a ctiMtan. 
AMCU9a*H 

jug^af' dar^obyEncQrahun. anbotjjggiarboi^icng 

tvaa mttvtt baiEi, Mfi aoj^ allaea. Ti«n!)r-4oL/ tamn of 
HAM {rriAvi tn dipfwd E^icMy ^ P'i'Ana 9it rna^ Yo;; 
arnod tw spoed «{ the juggili^ TM autiix^ docLmontation 
hint instlNl prggr«Tv nig^l^modvy b9 availaUa as a produCl 
FF pfetJrn 
panxtttol n cow^ of frPiga Wtpftd and Anmn^ Ccmpt/lng 

magus nw. 
Cprognrnt: 

VfuTiandv' suTi^t at m iking an inpt.t hanif^. 
TiieZap? bnaryfti*>Bd>1ng ptogran 

$Hwrf>rLnr *aplayt f F pOu-a, anflpirtt* it 
•Qefi pogram rndajtot and rat«« C 

cnrtxas aM vftiaMat Mca.'sd in 

tv Aniigi ndutJa Hiff Fynun, 
Exaeut^li nug/imt: 
fiiK^nk? rapartanarteutiblapragramlilatarKpardad 

nwroTY 
>ni&mu^ ca^wftt Mjac Studio fias to FF itandaiJ 

'SMUS'fDrmit IhttvahoardlhEipDgrammifht 

hawaloiAbug^ e^wcalV p mgardg b wry 

lipng conga, but R a«iMJ h nostcaSH. 
littf^ JtmgawBonCEtfte'UiSiie'Connrxf 

wddOgama. 



Thifii* tita ctntajin wwai fin cl nnanaf iv ^rtpga Right 
SrnJito^tL By pLr3ngon«cit?i«iB»s«<i tlatarablankd^c. 
■tJ insartrg rtirireffTW afwoertormi^ga ipacBf coTiniftf "r 
till garrifl. a ni/r^be* at im'esng iocBaoRi r« pm«t jrm ths 
BglitS>!T>Liiaw program. Foreiamplo. onaicvirapacsi^i/ 
plana on AtcaS^ii «#i* anorw putayou r Onffil Park 
AHCtfS Kifc 17 

TilcprrrTiLricitorit diih Mhucn omuni ui binlnaJ pngrami. 
'Comm'VUJ »fmpog.wi!hXmo*ri,W3Cmod»m, 
'ATwri' V71 Wm pog, ini:Jud«a Supa* Ktfmit 
*VT--ilU'V2.& Daw Viiackaf'i \n'-l« amula^win 

Xmooaffi^Karmri. B.nd a cf. p tp g 
'An^Kamit' ViD(OW) port oitf» Una C-Kwmn 
•VTa** V2.ll taWTDTia y^Jrtet WfTLflif BffiuiiS>' 

baaed on r* VT-lfiO prjg, V2.J «i cortart 

l»fcl! Vtf fi B COT pr«S5iO n 
'Afligilfail' VD J t)f Cofrpmwvt. hdiXM RLE 

grifnci abi«M & CtS^ ftiattmaiV pf [rtoml- 
TifHutk* axpanaign memory nw»»1gr 

TiiOCf' lam^MigarQagBtfttracwifroni 

msdaiTi racfrwdSftt 
TkT fiBsrt tan fia» horn Dthafaynami 

to be r»ad bylha Anlga E.C. 
'addrnam' neOylaablsvervontoruaBiirrhnarr 

expansion iruM in ACvZ-.l 
'■n^ HednyTiDrTiatanandibiKtJtoritl 

on ui 'arcing FIte 
'am' lof irakai^ 'art'fiteaEX. 

UJKmaikM 
Lego Amgiuviionioif tiapopulactompuiv 

inguaga, wti aaaipp^ prcgrani, E-D 
Tv^Bil Dbto varion of !» "nrTaa 

aiaraner gananbr 
Pa^sSwar Frw^ydsTbutEE^wsariSof-Ta updaBd 

PB9BPrnt a.10 Pag»IFFtrDgrarr;»i>r 8* 

F^Ses^r Ai|j(t9p puUiBlirg package 
FuKVAndcH F^^zei any CUwndoM using oriy 

CLIcommancii, E-D 
LiWU 3-{}v«aonofConH<y'fLI^ 

prgg'am, E-D 
Da^M Cll i:1li^ v w^tugn a naw 

Wtfli£0n±da<E^-D 
CaMndar.VSKS Utii-compaSbiiemlcfffeetThai PtihK 

SvKvf DefT^trfkeyboardkayptr- 

pqg-arrrar.w^FFpcij'e B 

mahafjrrfon ivy liMfi. E -O 
WG VOW paaoTi ^lerarator br 

d^ng n onilo/S, E-0 
H3-10C Hew«d-PBckardHikA cA:ulaur, E-D 

SelPwk CJiango tw Pr«%rancaa laorgt 

onlheffy.inCS-E-O 
^ProtH PraQramrb4esnelvewiue«i. 

C lojrce inciidBd tor Anga ard 

US-OO&S^-D 
ROT CvB^onofConnFitncK) 

AiT:^i8ti3C PCft progwn fn>n^ 

ArrafngCompuirng. ROT adtt 

irvldipriyx po'ygona u draak 

tveaeinanaanaiotfac:!. Itpto 

34 final ol aima^an can bt 

(TflBVdL'tidffiivjmj E-D 
Sett Lka hg, wndows on soraen njn 

any tram th« moutt, E-0 
DK Dvcays'twCLIvmdowjFitD^dur, 

in hkdu^ Z, &E-0 
OopShaMiMZ AM3lt)«redthaddwito 

WorXbanchwindowB, E-0 

TN i i^tk caiT>« twarri pogr BTTi i tro IT Am azng CwifSArq. Tlia 
FF pccjwi cr v^sdK incf:>da ?* A-r-gaWaka parlT-ihniggo. 
a iaioeiMOlv rii-rM if\iqe d Andy <>tffi9i. and fva Ati^ Lvai 
pK^jiH (rgm The Arrimg Stirvf apfsM that ilituiad ff» 

AfTUgL 

Sohn Ijnat/ eqirflon n'var in aaaaiTby 

languag«, S-E-D 
Qadgati ^i Ca>/i Ani igaeaaxiSAntf. 

HeviBiiQid BryaiCt^'aMitotBaaic 

houteno'd Lnvanttry progfa/r, S+D 
WivefHri Jim SMMdf Wtvatwm WoMgifflaa^ $-0 

DriiUb Jahr Kannan'sATi^aB«l«ditX 

Ibrarian pro-am, S-0 
Subachpti konSmiih'iMilgaBaiicButiaeiipt 

narr.prtLS^ 
$»ing. Beotaan CprggrantandviacuUiaitv 

Harm Miyback Tojyc hijrwn 

uur.ali. S-EO 
StannyC Bobrhaiiaaiia^Biampatar 

mikj^ amaitC pragrami, &E-D 
COUAth ktauClDak^CCUM.rMavfita. 

EmacaKay MaMi EmKt rjrvctDn luiy 

dalritons by Qrag Ooug'ai, S-0 
AMon 1 1 SnMp » tfVtffi raaairca uea, E-D 

?TE BiFd^TaMdiaracVradtix', E-O 

Su CLIpra^amEhoiVBtwEzaDfa 

(^van wl of fiaii E-0 
WnSn CLIwndoviL/aiityvazatcurTant 

■a wow. SiO 

Cvrpadgr. Da»d«r ^bm Uct»4 AmigaQiK tSQllL S-D 
BobEd B0earidep'is»d»(Wi-:toninC.&-E-O 

SpnvMatWtl Sprrsad'Uir arid ar'Tras^r by BnH Ka^, E-D 
BuLa aiOHcripeiipiuaionCpag'arri 

tj'TomaaRokxiu.S^-O 
FRe hiagtp«essrigpDgrani t^BobBuihtaads 

«kI t*v«a FF im agraa. ena/igat twn wfli 

anaril H^nqjtit E-O 
Banlm CotnpteB ^ma bmini^ ptjgian, 

baianca ynjr chadtbookl E-D 
tona Conaoia davioe d<m4 pograrn <mt\ tupportjng 

macro roulnet 
traamtp Craatn a ^-w^d dia^vn of haa rrw^ary 

npn^ aarfipjerput^mdhw.trapahayor 

mgi;* Avflns 



lOrtc* 






ajjyisc*. 


ks^ird 


dam ansta*! (* reel com mur«a. 




lonawth »»kflytxs«fl. 


11^ 


Stms Lna 9f the layan [brvr 


imnWbrat 


FF MaetMbsl pragrirn 


fnoufls 


hooki up mg^JKi to rght joyiiick p*n 


ona.wruow 


cDntolewr^wdG'mD 


p«llM 


Oemonrrato acceato »ta parijial pon 


prvibr 


optfing an<tukng»H pnlii,dHa anaen 




A/fip, nplwgrteng 


print tLOpoiT 


Pmler uppOFt louann, not ■maforq. 


proAat 


BampltprtCM8crBBlonco<ta,nBl mrking 


region 


flanoi ^jJitfawTig fagions 


wnpM'frffl 


MTBia tgfl mrti rS) on craatng yaur B*r 


BBlri 


Dam (Bffiaje^ port 


a>F^iePitvtWd 


Craa»i3a!i2C0i^fyV« 


ipwenay 


iBtoitwaon i7( o,-* gMe<^ flaffla 


■Oaaohdarra 


ampltyaovo'unaftpaacnaay.Mti 




nquan 


tatdena 


dt^tyiavalabietonti 


IV*W 


damot fi>af.dflv^ uia 


llBCkj]i!h 


defflotlkkcdAdrikVf 


hmv^mi] 


Target 


Uakaa i«ji mouse diA sou Td Ikaa 




gu^sfiQl SrE-0 


£and 


Slntiag■mavfta.^d^R:t«lo>w(n 




movn ponv, E-0 


PrDpO^lgal 


Harrat M «yt»* To lyV jjoptrt tTT< 




gaOgalaianp^&f 


£HB 


(>a*i!3 uaifyouhmaiTa-half-tv^T 




ffiprtciS-E-O 


Paflo 


SimD*e f>anj lound pfogram 


CdSoips 


Hakoa oe4 enfflaian teipts tgr A991 




Artmator. m AmigaBaac 



Ainaloftt 



Garden 
BaicSors 



rahmafitt 



LtlNSm 



IAjI£ 



THYBdifthaaaiacffo^eiialagtfiirAMKIiVSd^lli 20 

anJFp^dJktl tt>U. ThrfiireMwdiMiht^aDAkCAt 

ptt^»"i. IndwW hara. 

AMiCtJflDla>33 

Cidat Lgh^ cycle gtma. 6-0 

ShjwPrritl l^awtandpnnteFFpirtjraa.induding 
larger ?wjiic»an 

Liiatt >*ra ar (rt a pintof dnvff ijenaf iBf 
WiaaScape annatena ot fiianaa and 
bongbaf 

UdtM. VkIiI gafWrocBpea 
Eianrpiaf cf bn«y laafch and diapton 
pjrt i>n ArmgaBaBC 

AWCUflPliliJa 

An AHCl£ d:ik csmpistBty dKfcated ts muse tfi t>a 
i%niga. ThiiditKcontairatar3muiic 
[f lyera, lor^, inMurrwnl^ ar>d pla^ii b 
bng the tirii at playing "Big SoinT on 
|n;f Amiga 

acBlleaon 3I S instrixrwH] tgi ptajing 
artitraaCngmi^tc T^eatac^onrangn 
hxn Carnal ta Uanmba 
pagwn u latr* avyjrrmlt DMCS wi 
net load iiaaj aiiiaiMorgfitibi irry 
nitriiT^aat. 

amilacasn 7t U Oaaacftl piaeaa 
The 1 fi T. ri uto d tSBCH %aLi * 03 rrpMg 
wtiCanvrl 

Ttna Arnigi Ujik Pfayarc 
SMUSRay 
Ud<OBn2SMU3 
Ml*c5&xSo2SUU& 

AMClBDIikM 

Sactirana A4lk nctor adbr ti any AiTngaDOS i*- 

KTJCtuvi deiriCB, racdvor Htt from a 
rurvQ hara dak. By Davd Janar ef 
UcralliAio;tt 

PWucaa ha sire af ^ magaa. 
aj'TTpanoii pogram, Reco{or, remepf tv 
p*a:B colon of or« pctin b uta M 
palam coloia ofarMhH. Usng Vwaa 
pegraiTii and a tool b conwt FF 
bruanat to WorltbarKh con*, make mrm 
lac* Ika ■ninaUfajot tta pcvea. 
Ithdula-Z progra.T] canMrtt iturt'.bJor 
oC^fhl tl tNine CODE KnamonX 
Camaawrlhi g/ aen aaoi^rgaiampte 
WortMncti hack rp BKas t^e urT>a If N4!k 
BC^B 1-« lonn atrarwrr ;rwt!a 
Onerwae, oTpeieiy ha^ieat. 
Thva axan^^ 0' BEB-nb^ la-^^;agB 

1. 9«tLaca,?9g to Rfttm if«r|ice onAofl. 
? IW>7. -epaca Am g iOOS a I Why 
3t Lottft prt-g 13 cadt^«i-TtDmBrr>ary 
ir9liraocHt prtythaiRosaHlBnc 
haduitMll Ind La adit untu.) 
CU pogrom iwft Pmlwyvi to wwtf 
cabri d msnodiroire & into'tace aeiaaii 
C aoirca ia ncbded, mrka niCi 
Diipii)4^e4. a CLI prggfam wfftfi dspia^s 
tia CLTWTl Pre^Biencos seti ngt 
BnngMadihe A ray-twM artm tvn At a parpeiual 

fflOCar^ Bar^mahr^ mKfirv. incLxMa 
T» lamt Wffian at tha Uomb pfogram. 
RfKh Ml ra abJtr b play Hundi akKg 
wfi t*t BTmeloa 8y Xen O^ 
Eiar pi» of ubng fM nnsl s^r and 
rarabrdmcesb moKsTv Ar^aUlk. t 
a wr^n r C. 

Scr'p4i!wn mi^aton and sJidechow 
pragra.Ti flpa DTCIU0 FF rr^agat. 

Syrtem rnoTtor AmqufiaaicpogrifP ; 
partorm nrplaminipUfllianiolrRamory. 
Rar^doir badt^aund pogran, a irnill 
wndMopenawiti apgcterwambtaing 
BJMnlMaijring wity phrasa uaar 
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Gtium GiwBTf ConcTLicten Sm mrripia 
inviin-iAKBi prog tar mtmbing »nd 
prntrgigrMsryGd. 
TtvVirjlOwilClimcbryhaiessfiWll prof^fflm iBJosngD 
Vit B Vw virji Val: cvTia tt ti* US 
from pirflWsir £i»5pe Mdetaied n 
Amwfig Cofrpirlng V2.1Z. Bdi Kowf^ 

iindvM Oa p^rtfti enKks fef t>i 
lotswr* i^ruf on > Woridwitfi d tt; ne 
Hurd pfogrim ch«cla li>r tm wrut n 
rntmary, MtKh cajU rtect otw (fikL 
*tiCU3 Pith ii 

towajdi ff» rrytfiiwi (tart tain al tht tun 
Mti iMwyMfU mute nnd ipaca gn^tiitt. 
Tha KkfcR«]rd!K«ry noUi vfl tncl (»rKr.O»» wwii 

j>tlcring Bdtiktn htufMonil, KxkPty 
Dtlert tv cha'ES ta BJiomEbdtly Ob ui 
APDMEM tw Dk) «if)ivivi}n mamotf, M 
well bsOieBbiTyiDci^rQelhepADOQf 
th#'hsenWcfi(beflcfi'hind. Aprogfam 
ii if «a nd jdH br nsai nofi T« corrcd 

BASC prog edts iccymtpt, k(u«i r« 
WuKtHncn ktyntpi v aMfe yokX ciwa 

oTftusad, iconscenlipvavig^calorx. 
Inwid ot tot/, ^(/itooiDf icunt V9 
truiuotS. KiUictlomui pcfjiun 'apcon' 

bruiJiattotKR5.l9u»M^<a PaniU 
ffi Iks ieam t r * s r»* Wtrtto^KSi. 
CoTwrKbri.nhBfiTpiconi fbiufriiKa]. 
Gnfy]i^pragre4dK[K.v|vrii«f Irgm afi« 
•nd ctsipiayitftm on he HJBfln, Mmiliito 
thfl Hmfl-niriKJ Urw program, 
UHUf^-fn vigrg p^i^im t;r«'«aiTt- 
iri/icilant.«sy4u HV« mMCBQM troffl 
lAonma tv:saiptlii virtvf ElA, 
uitivni'tit tne rT«ssag« fgrmu QrftB 
inHena' rwCHrks and swbtbI TypH it 
bti^ttlrr board EottoarA. U«MII nough t» 
IriMCrpt i.nd (iw rrwtngtt 
SpBW) up d FK^rjr tccQn. 11 oMUt I 
■fflHI f « m H(}^{3^w:t3ry on « dth wnizh 
contkirM r* ntamuon Bboulfw liii, wl 
•lig wnOM ifi r* tuxtr' fiiaa Iro^i «ach 
tiimcbPf. by dhtrt^ ■Jhori 
Ths LdceWB program c^BP9H txitMwn rtorliCQ imd ngn- 
inhrlacBWUKbOflOl, Pwvflusfy. you 
ww^foread to rotn at affcr di anting 
Pr9^arflnceGtia.iirTjsi*a«dicrfl«fi Tilt 
^ogrt*i Rp$to)neenfi4ruiTTiil md 

Chtngnni|i!;gn»tlrigiflndbr1typet 
k CI jnxftTi, pnng oul pfobaMcauvi 
toi Ouru rf^sdnaons; C eouu iT^uded. 
Ltssitam SoNMfeDnillwY, romows 

tlrtjr tun 'ojlolB;' 

UMiingirEdatttMsa. 
MantainpotbaliWtcsi'tovTi rBcoFds. 
Short Mo<Ajifl-2 pri>grBm mcwvt 1lh« 
Weikb«v3i acfMn vound afior a p«fl«f al 
Cm*, pnwrrtt monibrbufn-ia 

AI1CUSPHH2B 

lodv Fb)^i SoundScape modJAcoM Iram h« Amu^ 
Car pLi1% iThdes. Th« Hurca a Efr.o, 
&«<, TX. BT^ MJ s rdixtod ThA 
LsncB no Mara C nurcs cods li hora, 
llDrg wm t}« neciM^e rnw^lei. 
ViWHlr\g t»] edits h^sge rrMSurtilor 
C. Ipadi S urns C cadadimcEy. 
UpdtM o! pro^ to nnwt IFf imi^Klo 
PonSc^ptfinforpn'nirg iinliwpK.rikt] 
Hm) Oi*( PAXjp prog Mt?^ LanpiH'i&v 
nmprau'on ta raduca }ia ncanury 
numtw of diKS. 

PrhTt information about vAii anl 
procnsas in ne sfEtam; auambCar 
uuroB !■ ndudad- 

Ln a linct gr k«y act iikff I rtpd Krm ri 
M noun Ikoxi cwnn. 
A handy prsgram fat paopiawtiaintm 
Amiga 1D^& 1/4iinchdrmw*n 
Am>fiaDOS loppy. A VHAMrvt^ proff vn 
Ihn RKxJi a Oni«CJ^anQ« bgroJ t3 I^B 
opertttng lynen : iiuta«^ al Vff^ 
'6mkailrga d'i' cwr MJxi cwr again, JvFl 
dn* 01 5TB! iKT. C Wins nduAd. 

SyAm ccnfig Fito makes asven 60 ooLrnnt wd* Oi! isil 
in t* Scrbble wprd procmv. 
2 prpgrvrt b tiov« tha Scr^We^ qMnng 
diciDfiiryto and t'tiiT iheRAMdiik. 
AnaJy»taititfil« and^vatlwOunning- 
Fag, Fbac^. anl Kincaid inchcai Mhkfi 
riMWB rsadftilrly. 
ModLii'Zp'Dg'L'Ti to dsfirf rrwrary 
iocatur^ r heuoeciT'iJ. 
Affli^BabCjdesignTarlan pipdf, 
OActUbgprjgrs-n 
plifiBSVXsa'niMdioix^ri frw 
l>ackgrouKl whto tttfrwEhing alwii 
h^)paning in a^ Anitgi. Myour Amtfitil 
booirtQ. lor uanpta. 
CU progm dwig« yo^ ponHi 9» ■ 
gn^ponfr, 

AUICUSSfi&isahHicansaon at rr.eus paiiTWit & 
Worfowxn progfa^n ta dt^ay than 



: Fr&dRsh PuirfTc iJeni a/n $o/f rt-am 



FndFiahPihl: 

Affli^^demc Graphical btfc^wkfermrpBitng 

•mi^aa. 

ampM CD mm urMsBoni program wth 

ICniQdBm 

■nflatcne^vwIonrtcUir^igf'Mir ball 



PViJ^,\lf 



Guru 



OLikWfW 



Snow 

S«tBjafi:titl 

Oodgt 



ImageMaksr 



Oui 



SOBadttp 



Tca 



Ftfiftjt 



DC 



DciSnam 



Lvoca] 



HaiDurif 



DrUas^ 
BMP 



Sf*»*1 



amigatarm 



bull 



catorlul 

dtryRpnfl 

dotty 

fraMrtM 

gad 



laitfp 



pMtBB 



SiswPi ff!fuia(rfhak}'«xl-mo4V^>da. 

DhryfiDfAMrxrvtiarti frognm. 

Sogrcab he'OetqrMndOMr* dHTio 

oniheWorHijMcfiriBt 

A mall 'fmr]fi/j» progrvn m»i Inaa, 

Jbm [>apaOi Gadgatuonri program 

<ktt*iai nwneryuea^divi'av prog. 

damontirak* TzM-Haff-frm' mods, 

r< you hava rt 

ampiawndMdema 

Bfxswng tha McHroit PonPofQng 

hilt library torn C 

SmfM ptog. to Asgn lator Client. 

0am ones- naa USB afVatacUActiw. 

JotYi Drajw't requaflr Uw-a] ard 

tKampta pro/im. 

S«m^ ipaadi damo pagrarri. 

Stnpfw) dwn 'ip««^4y'H 

^ovw ipiMch damo pregrarn, 

al« Ot)«j;lrnodulBlbnriaA 

can?*. 

Usra baiM C dabuggng padia^ft- 

Mactina indepanAHTL 

Siibaetof UfLX morw command. 

AroOnermaka ftibBBtammarv]. 

Sriall vcraon of am icsadrtv. w4i 

macfn,rt«axia^aana 

PcrtiWa fla artfin*. 

DECUS C CTKS ralorarw uMty. 
EjadFliharta: 

gothc GothctdntbannatprinEf. 

fSfl A'rotrtffiB*»Hbnnaar, 

t1 Awfyfartattormainp' 

dot) AhigFiiypomMfDrhrniMnngnfeliori 

LD%a<goed*L 
xli^) Hiip 1,a, nptwortor^mnKfiy, 

ffHii Fjitiaik^; 
banr*' PPkru hariZft/iU banrw 

A Boyw-Uoan gwp-'''^ ^1^ 
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E>«X 


UBlrtrfar«iplvr^ llftiynvn.E<D 


AuPor: StMDrw 


cmanjbtr AnAffl^DOSdnitthayferevwan 


opw csJii IQ Bnotfvf ctAtixn bcbbti. 


Fpc 


a^Tipte imagfl pfooetsng progrsm rtt 


Cmd RrtrscBpriiBfoutpullDilii^riC S-E-D 


LnqueidentfivE,Vl.O,S-E-0 


^^rsviVO;. S-E-D 




operstOK on FF ptctLm; ipunh BBWBi 


hta Amig(COS*info're[JK»fT»ntiflCtnd 


hetali ArwmtB Am^gaOOS "nttir prtt7am&,5ED 


CiueWB Ej&mpla^clsvngtciAtom 




1:tarE.rTw^ing magM, E-D 


ftMwnb*r, S-E-0 


UwnWat*! WdlE tor lew Cnftmory taaHrfl, V2_0, SED 


Workbench Ecasfl. &E-0 


bor»Mk 


Mal«> nine larh^.«l.£f. E-0 


Kl n»mc}vesBTuKarKJilsrHa>n»^nC,S-E-D 


MowPoinW Mam porter b ^wnlocatw, S-E-D 


CoaioB Q*nartitt ow-irw fortuifrcjoliie 


bofu 


HAMiQirW 


M2£iTy t>s>lrf» frrctfron TD< UadJi-Z aimplftl. 




iphorBmi, S-E-0 


HMFana 


Twa fww tant*; VaPflb', m Marorpcowt 


&€-D 


Uuc^nfSq UirdlingSqi^«»hBdt. S-E-D 


Jtnw BuW-jfOur-owmouieportdociL 




q(«fnan|lDm, aral^brrff. aPCihabnl 


Hennee Upda« B pracea pKte: program Ym di* 


tViti &(irnplBrig«iiHtt9iia«ifhtit(iPAL 


MenuBuikloi CivmiCiBLjrolliHlwrnviLJS, 


PKIU 


An Ml:f £A5K; aitWl pri>7»rr. 


«B.irt£;S€-D 


mictinB, S€-D 


biiMantat'tetCincctnt. SrE-D. 


PWDvRO 


CBnoaiwaffnrciapiaAiici 


HoutflBd PogrKT! ior bfing rt t drnw n (WWtrt. r a 








PowBfWnOow^wlJt ftaiiicrBSIonot 


ieJ(KhC,£€-0 


T«i£B5 T*«B5 pnnW drwe? 


mjCMWLnAff^aDos1.Z 






*0 MrtTffr*rBr?r-it)4fllKt*jmiCtar.inC.S€-D 


VilBDuiPF Examplaa(duil-f:fff)'^eidscf»n,^9dt» 


PaiaiarToC PBH:^teC!fifllieaf.nctsafliSSS. B-E-D 




giving C Of itsambiysajrca. E-D 


ParTnk Ffifspsentt&d^ in C, S-E-D 


FFAI.S^-O 


Rep YiBW-HwfO^TRWpeprocessor. &E-D 


Ast 


Crestos Br>tf Bnimttn^ gbj«cti^ vO.5. E.D 


QuwyAny ^f soipls. nskta quaifiEin, aodptt Y/K 


WirpTeH Fift an rtndwlng njjtwi, SED 


Ru-iBack StircipfDgrAnitFornCUi.'lowrgCt.l 


TlrwSe! 


SmtinnltomWofKtare^E'D 


gvK rfltimcMh. hBaw-Wr, S-E-D 


Yertf *»»rr.ji.FFrtBdff. S-E-D 


window ta dose. E-D 


FfpdnahPlikTJ 


So^Sizar flosB prol tetlr^^i for KToon tia. in C,5ED 


loQ A lie B'crtyer lkB'*c; ¥i.i2A, E-D 


SuiMsuw 'niiiipfQ7im<L;tomjiticii-'iyci>i»iin 


Thi«nidiit«oHFFfKtjf»t 


ShVBdU^ EiinpJa, onnd lb. in C& assamt^«i. S-E-0 


FftllFHhHlhll,(»«Ff«JFBfiE} 




FridnihPtikTl 


TaiX SirrpK. CnwtiT»(f(l| antrnp^m C. SE-D 




tnwtham. Verion 1.D.E-D 


Add 


OjctamiamiEDng program rrtanjswffi 


UW linx Wndwa di«nlvl.G, in C, 5-E-D 


FffdFlfhBKill (repiBceiFrrtFBha); 


Fr*dFlrf.P;rt6fi 




Arn^B-key tfnrtaA. Alui FndudM ^jnsi', 


Wu Ln la^iian ready indi««nq|u«u«. 


DrMaSBT Ofll(ctiarcg;jsprograffl,Vli.O^ E-D 


ArrScii R»i'n:r.«ry(^iF»i5r t SCSIdi* 




whK^nrats irtiag^vi H«indOHti>>cTMlKL 


inc. S-E-0 


Fundtny Sharonwe firtion iiey edibs, VI .01 . E-0 


contoiiw boinl. 




ShBVPW«. cnC&E-a 


FrUFTihaikKHaefrad l^fii SOJ 


l*F-t>ms Cerr.oof»*craFKfteFJerditab«MpiT>g 


Asr.eak UHOtsswntlv.wfson 1.0.1. E-D 


AuCbanOper 


Faoii WBiftj ihinisng neuii hu 


Frad F ST B3 his Daw i»***m due to copyn^^ proUftTi 




Asi^md ^itnfi»h3t*rae\f^DCS'\nsa^- 




cfaytte-ctoBd cofw hC. S-S-D 


Frtd Fiih Pikr 


Sr«ke &ounarfiQLigg']tirMdBfra^ S-E-D 


t>a roqueftoif. by icanring tw hd 


Do 






AuteEr^vrtr iceen oor^rapcon leguenr nvpowr^gnt 


QfiBijnUrwTws. &-E^ 




eper^ifig ivtf*t. gw^ fTn/tp* W 


fc^wFM Shwkj S^ FACC wfrfaw ar>tf mBWhto 


SE-D 


Ck F^tkrcfitoBitBMritCU 




chtnf>aii,B||TicfTro#iouiop*ilorn.«i. h 


thtbKk 


DvnoLrtion 0«)ity Hidi 5-E-C 


«*«*!* S€-0 




C. S-E-0. 


Brutfui S3cueemFFbru*»jal*l»CTanlcejnbdi 


FredFithMihlC l*{iicn Fred Fsft 801 


IBip Ript whd^fl >oa»n tl Ajoto. S-E-0 


Ond^vQ 


Si?wiyd«p(Byi FFftn riaNw660. 


ChKUlF ChackjfiruauricrfanfFfiUCWVJ.* 


AmiO«z«r Mgrittkyvf<MV9<lS73mi;)et(Jtt, 


Foojol FoogoJcmn-coTiplBrflBnsffltM 




Dobb'i pjogrini. hCS£^) 


updotB FF74 cf a Brrple CU 


1n»,dBy. E-D 


VAX aumbry oKto. S-E-O 


DTftm 




Canman Ftoplac«iC9r^taMhar>dl«rlDadaAdt!ingand 


CvtFla Amrgaad^ctfdfiSenidyBil E-0 


Fr«a Prir^ nmou^iefh'M tpaca an lil drvst. 




pragranvVlO. E-0 


history t) m«t]f prBgmmi 


Conmei Cwni* hardiff ropfaoerrMnlgrvei Eine 


S-E-0 


Eipo» 


Re-ffrajig« wiftJwrt bo t^al at leut ooo 


FwH UEe^'aneoustonts 


fldrtng arwlrtsfc7 tfl nasi pogs, ^,96^0 


MstocTsst jTttliKflrH rnmyy tost program. 




fijtri of rrHnu Ur Qidgra in MwiKl ti 


tw V6,^cr!^9lalnprtgrafflningttn(Iu*g» 


BrfancMVrOani Sighl upcUte ta diik 7B ManMitrot 


&ED 




C.fr€-D. 


XoyLocii Fr«i9f.?v1wyt>ciard vidmavMijiSlpalK 


pogim. E-D 


Mrt pT*wtliWP!*lff»iefMfl.S-E-D 


U1 


SdTB « I*i3 hi. conw^ ta C-ry« 


wrdonlmd. 


h«MOemoi Rep^BDanwra for l7na« ir^d t!CiH demH 


rtarc Qri|VielyT>gtri;^dnmQ. S€-D 




prntiM tbTngt.C.vZC, 5-E-D 


5a£i9>liy hKKaMHfiDm't^* 


t^cI«UMlCF>Ul'r«.£-0 


Pui^ Elfyw*yentlprr»iOibUfc 


Uw 


Tjnj Hovia', pngrtffl wm aarwol FF 


Smu'Ch Smjtf^M an FF11*. 


C>Mllb S»iT«ofCB»Jlo.£-0 


roiTV rrS'Vbsrch E-D 




pen en ^di UEMBor, upb tatpt. 


Tar^ E«timwMicJ'lcb«nm««BgL.r«hcit 


PfirvTeitt D^Myi wtftaM^gadgfftmMetfi, 


RiyT/WBf Simptaiiijf^iieirigpregtt.'n. E-0 




&Brw(r»,£-0 


FrrtFUiiPrtB 


FFd!ipiay.vUE-D 




MoUEOOt 


kki!j«op»rnrdupfw«rtBt»r«ntKendi 


Adrtnua PchncrflKdasAcCmvIhwanclWaoA ganw 


PrCrvGen Automtx pmlBi (Jrw.9«WfaBr,¥2KlEO 


rouln«Drid:»3S. S-E-D 




at MrVLJS». In C. S-E-0 


AnicTorr^ Vflifi oU«fenmmurKaaDna pnym^-mh 


nmrSmti CycMeobnofWB badu^opof text £0 


EnepSiot Momwy rffsdent sowfidump. E-D 


PiJOvrt 


Examptes oimntrolipng paraM port with 


scrps, rodai, beepi, anharcaa fla raqussar 


ShinCvt U«wipng>e-!»ythDrtcutEhiienl)Bring 


Ta^aS Sh>mran)BBSFyTtam.wi>«nV02. 




pwoi/CM inesad af ff» PAR; dewoe.h 


D2D-DBmo !>ng wsign trf Ort-2-0^ ttorrr Cwlril 




FrriFUhPlikST 




cs-e-o 


Coin SotWffa 


macrpK E-D 


AniCat Shvmwedirtcflmiogi^Qtngrarn. 


r%nP»Fjn| 


ChiiO-JXfl fvtl 


OX-Symh VsM tilar program for Yamaha DX rhm 


StWfphPit Dq^ys af^d prinS dl sizsi of FF pcurti 


AfnigtSpel Shtf»nw» InLilon i|Mt!ing 


RunBacWVound 5*1111; bRutBb* on d(i)t 66, oww 


lynheaTBra. i^xtalo ta^4ll< ^ 


&conToliDrin!Mr9Uipittr)4«t.vZ.a E-D 


d»dur. V^0. E-D 




progriiT from cwCLlAlaMnghtCll 


DfhUBT VI .D of anotisr DrUCI flfog-aTi 


Sizzlen CWpiad«no». 1.1.7,0. £-0 


BoincBr W) bwjnclrg W wfflen in HulForth, SED 




NrAmtodQm tiCS^-O 


boni Uacdiar'eouanawicaru 


Tit\v Snii WaWench ttr^r cotrta frra arrt V 


Coi^m Tw HJfaJ pn>9rim Mwnon 1 .33, E 


Sn«Shrt 


ScrnnDump iRlty^pdilt FF 6fi.E-D 


Rml UriwuiMiDpaUpvHl.vIS 


r»i.fXi».£-0 


DiKiS V«wi*^srtolDifUl[. S€-0 


rfP»Ar«JTtfl 


EiamjWirvtN:! wOetnm fttnoiw bflfera 


RocMl An[rthrrW&'Scs»rvjihBc3t,piay«LunirLandBr 


Taah havaffar^el^a!camfr:lD^y«d1!lI. 


H0kC^ Hei^ ocU. 1 <iB<j.i\tl caiCu'fDr. E-D 




hman.tndi^ihiBachk«ytii: it 


Sand Gineo^uncsfoJciviigyQLrpofilBr. 


nfPijrydBt»r.b*r. ASCHcfWt and 






pwwd. hO*«iiMf^biflf.S-e-0 


frrtFUhPiHW 


caio^Btof. E 


Uanfiia MirtJs:Bgra;yicsr>d»LivJ. E 


totar 


PriTtsiFTti iboytiymm hBK. m 


ThldSi ai;nanaB;iBrra w^on c( TflX tflm M Squand. 


FfrtRtnaihr 


PfrftMU Datra tfsL'Bwt-B perurtaJ fili rr.anigv. 






1 1> ^miH tD vniir flti^ artd Iha prnrww 


Adv«niir»DBln Un lanjjtge (AOL) a tipsrietollinaUar 


RELOodi MflfXJbwdKKwMionl.a E-0 


Fflrinih&1ih74 


canonydtpiiy Hn pagM ar l»M. and any 


FanguagtcitM CO. by Mc^wl Urban. Oint KAiTan>ch, 


RTCOtwt Gripnci dtfpQ Df X cubts. E^ 


Ood 


Edrb vxf rK«li atcorpmarvlf, vl.3, E-D 


a ifriJ mmbwoJIorTii awpiovftd. 


HKhMfSBin.B'uoeAdftr.a.'idWwrenUsyi. Aa 


WhMl ^fr>a*Jo1Fortim'-Typ«}iri*.Am^MSIC 


Controj 


Infccflpa BfflptK pfirw cbrrpcalli i/id 


F[!4FMLfiUUl 


enfiancemBrti fyfion Cunntf. indutaJ a'o eiurcei to Uie 


FfriFlifTDIikflq 




acCMBBicniv map. w«Vi,i«idKmn 


fcjdioTwliProgrflmi kam Bob PBA'i Ajf)rffc;guH Affllg* 


AOL corripler, merprnr, and d»bu^«r. Bi^ariei 


■nisttwBonMaibcrffwMffiroQNUET.ocs. Souiceind 




rwoJirton. C,S-E-D 


World arW* 




a(fla/tBbi«tr»nclu«{f. u wal u uuru to/ dHw 


f>M 


Sm pie WYS WTG Btl «dm r ftf 


BiiLa6 Bi3Bf axpennwiBtran progrtm, V1.2, 




cwnpt/nrt beshdu fn fm^ 




FK>^mnvTt.v1.2S. Upd»alFF59.£-0 


updsBcF69 
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JlfJ6C2 porVM iSaimmmrtim. C touTti. bf J. V«n 

Bmm Tiijt:{rKBiso'LpdttototfiFF&&>iipiradt!V 

UNOC ai4L SMU»t fl4t (qf pcBmi, pirfDfmi 

Ktora biwd on ptrfef-.t. By Bob Bidet 

hbiiPW iJpoiiB d FFft< ««f»on. frf JL ttemfbapatfi in 

M]«ei^i*uairu^p*04 12flbyta1wb«nv 
imotHni frvttitf . SE 

Ljh Lk« Unii 'rm'. t»^hr. wisn 1.?LjpdH»'tl 

N4r bty^i ^«l [■^pa->»T;i ^ OSO uru dir tu*ii 

FtHJlnw tlf UMM«y«r S 

■nd prnH atprv«Dni. >ncludM ri;-«e*rtMrfll 

tLKSon nja»^ c Ssufot i^^^Md. frf J Own 
f^iv Tin pragrirri tt p*A arx) irpAOt v>dJ vtrniH 

nd^Mi C uuro» by Fatbvi Q. DufM 
Smtljb A1trr« amtlV Afniqii lb nt^fosnivTl. bnvr 

only. byO'yoB'Htibitt 
UUtiicod* Eneadft/dKEXto bf^i.^ 14C tv ■ mitl or toxt-onry 

MchnQda.caT>piMaM'n[)icMr««!«tf^ pljl 
tanapt.inttt gOv vv^ors aptanx. By Ulr^ 
Haiwv matfitoo t^ Art navrlitf ind Br>c» 

FfttfHlhPPikll 



CbdOI^Frgnl 



H»lkiiMDutt 



FF2PI 



MedJaTooli 



Joimtd 



Dr* ft^an 1.27 WYSWrO preo'»n^*<' •**' Ntft 

iMFtipfKnktf hihAH Iwy FTiupog, tut 
■croit.n9. tta-i'nB nbCiKi, rf lit^ wrOftiM. 
tbtr^tn icon tc wind a*«. Up4A&fFFB7, 
i^nduwtsourcacDCM. byMctttJilEin 

lAaoEniKx V^men Ift. uBSa* V FF{1 TnducfH khjob. 
O^ by Diw CoiVDY mulpi* mocji^cilani, by 
DwMLiitfanci 

AjdtToQ't Dime pf*gf»m» from RobPK3t"iJJy.'Au(jrt 
iKu« Of Arr>gtW»r1(l «n Kat*ng tw Kudio 
dinMa. VZ,uocfnDfFFfti. S-BynabRKk 

&fnvlir uiAj^cien to C-ctiT«Ffiw:pi^ [FF86L 
bnng w nd EMS ^ or t by ti ck; n{ dm ki^ p*3l af 
™m.V1.0, ty 0*v^ Cwvorw SE 
AuUffli^ca^ly aaviM ■ Mndcm amply bf 
mir*r^t)mrr.autmptinwif\l!>vy»mn6o*.V 1.0. 

Corirtrtr^ FFf*B BoeKrocfo' 

pnrft^ V iMHinf on i pos^^prc 

COFn^Md«^>Q« Vvsgn 1.2. tJf 

WliK.'n UMdn ind Sfn Ptoiutc E 

Vl"Ou* Uodi^i 2 progiwTunng 

r!x/iri«. byJ*<nrMack 
Tmar.Jd PHLPda-^iVam 3d Frits' icffwy 

garvftDT. ufidah crl 'id', FFB7. by 

OiniCriy.adbyHnwOHJi 
FrlFltfiDHHn 
Cmd radr«tiiriiHflsi.«rv>o>ariHtBid.dMe* 

dulpLltoiflt. C«pojvi>^nTjotK,(IMjQ9> 

*OflVn*' pr>rt"g V4 By C Sd>*pn« SE 

mu^Qi*^. PM^lpa liEli* K3'ar.lnduOA(Mn9 
Ifl 0^ MrrfW, by CyT^ysSc* Sofe»t E 
Oofiif 'G«tCuitUyFiu''mHHlr«G>jnjgg 

priy ta a>ni6HrH4! & aiLVonn n n cMrVy. 

V1.0.oyCln-»*iJ*"MnE 

racHdi iHuana of mouH & ii«)%ov4 w«n«, 

wtaita jn I ^It fa* Uiu* pitybacX. Gcod (or 

damoin Etocjmtvitr^&sjfit EbyD. Oven* 

*»j*-'.4,'jttrt9ufafl fam bores. W^i»n 
LocvHt'. »l9»f lJDa^^ i iKSon at mvnory 
Mitfi spars bQ^ born. V £ uptfat* ^ FF%& 
by Cvo-yn SiJiapprtw SE 
Jtaiffi.i*na'Cm(f*,i'lo«*di»r5anaf dJ^ 
Aifvl br ^jW a i ^la. Biary on^ Sot/n 
»• torn Bjtvi. by K Uvthiti t J-U Fdi^i 
naCted-Rapliy ■millitt'JOk/nai'.rKonlianaplByibBcii 
mfiLd* and koytuvd awTtt. Bon^. uatrta 
wm\. tsm avlharx Aiai livtfvti & JH Fergiu 

JhvrPlflyflr i^^iaan naadar an{ldltfly»'by^»cv^tl<^ 

kvP^',*.iO*.inatorA3pre:(«YMHa**t«, 
Uian«toaikd Afniga p&fi fX)T-Anii|;a 
]fW«aca H^^ pJiyiWif . V I.C. S, by 
JL S&'taoi.^'gaEBt&yaLBvan 
povwi uurcf (gr MB^^ao^eg. for 
mprnariBWr C yri<*iion gl nwt ^fclioa 
K)ea«,NotBWB'aplicwff*rit byBIIKmnrrty 
pyimlkidt wi* KtwWy IBL V 1 -3. S*i(oa 
■valaMfiomulhaF. M.hlaj'Eiai 
F^dC jcM ir«*»MnBi b«*aa «i ofBwig 
cpmmvtft nwi r a liitf.4- hajdaaotn-o 
frtdvi*«i OJi<^ iT-afi olte USA ve Kioa 
bdWfi. VI.D. S£. by Jdn a»n 
Eiarie»eddti:^p'*T»an?ng pojHjpmarvii, 
rHlonat^ corrOMtaa i«ti litrten rwus£E 
byCM^ZLln 
T*tpni 46fl^«K pnrTBT ffrJV SE. by PSmJi 
Fan rvJ Oi^p ran lirtprog,E by B Tfranairi 
Flit Uul wxtoFi^ rouvw. to ba lirftnjwt 

p*n'Uitf'.V2.0wd«lBdtfFa7.S byBllW^y 
6«dFii^Pi>Xg7 



FVtfikr^Hte 



CWa 



IteUttnch 



Lrr&aw 



PapUpUrru 



rimaBam 
WrnTml 



naoacBi FF57 ty Cepy*r,fc [rotwrt 

CutW^A lnp<fnBri»ni df U^i OJ inf pttt 

cjmTtia.iai. by A>hn WtaU 
Cb'^M Poflf r ft p'ol i'^P* feixSart P 2 or 3 

^Tttmiri. by Fyrn F«wan 
A^tar vi.2d('?Coljug5i« nmiSgn, UrtaHAU 

ffidOt a.itf FBy tacng. ^ Ene Grrfiam 
M«u4BfteaJ«f &ir ewara pwgram b tad *ri ^i 1 v^w FF 

hetiisnjvtYtianiduae. byWltaniBME 



Sp&naa Prd9 a damdnavaia tijrm fttng i ran- 

ttar'^kcI-.iCJH. byltiig^tL*g)Tartfi 

9vr Srflpt»gpian«:»a»fa, wcraii-i*i»Tr 

rmijtvi r* rnnun iKm in lifacang 
paivulLfna. IvodM Sauna by OvsEiliH 

firiFi^g^w 

tactn Hcdtv to^^'vlpre^in basdon Conm 

V .J*. ITTJUJW fcUcm wnflDw. cvattm 
gaaft«,Golo'i»d rrvijcsr. V. BnO.IA 
by fiiti Ydu>g .coifim Qy DiJamsa, E 

Backup WrttaAmigaOQidlkaaaT^bttdiutiOaaBn- 

Raq j'M rartu*; Oa^KV^or dEk stjcw. 
by ^1.1 K*rt SE 
OCOrr-fl D*iCa:2,3.a**c*aioflprj5r».-n.ilima 

hmrMi ttcciijeffi^ f 90 4iaa Bta Imt. by E4 
Alfunj. UeroAdt S«faMn 

capa[>«a('TafrwTng3hrd>i3«ki rxfi 
itdpiptM, trt 0itvar • eapatta at drfy ona 
hard dBli- byJUinXvilSS} 
GBaa* OiLKfcBaw.aliaJBaaBUAnagBrTwii 

ullity*. dB*J-r» ird ninan amwn ;/n sf 

230 racondi par t^ Dy Kivn Hmia E 
TVai 'Ptti :aj\j*Qa q jj pra^fft-t Spaaii v vpa 

»ni*!anffhti Mn»fl M a>an aupptad *ia by 

Alan Kant SE 
ftaHRrfrPihW 
A-nwidai ^i«an 3aRty^TfBergC«rianjct4ftSBi^rt« 

Arr,r>gi Compuhr by Ann RaU EQ 

Ff*an^n^iB& 

Bartant HuHiaoa anTiun, by Lto SchMb 

Corvnan ConKli hanJiar «plie«niar\t, proMttlina 

•ding tni (STiT.ind iinA NtUriAt 
IrinDafanta appicatonpro; irMtCON: 
«maiM $niw«« V- e by W Hai«t E. 

wau-tiv Wo-i£wxr OiK>«r ^ack gr-«. uog'tfa af 
'Rmmt' er FTB!i, new w^ awnd a^ltei 
ByPawMSfvi. E 

Gvwaw iciockiMHarckcir pQiygonwri 
3V ipeciM n^T^Dw of %vttHt. Vt.O by 
Thid Rafym SE 

k9nAn«mb4r Oarv*l^>iJ»'>c^k»rmwti FF-fruih 
TikH by Srfan Urdtfvl E 

Ucrai^itfi SlL-VJianacptii^erwcMar KariMn^iat 

arfi TVWti f^^T ^iSSOoorrnsnnvdliliL 
41.«a *ixd riniJbclo'*rywti mtrt^it 
uwdaanryhjW}!*.. knwfacmvTv 
Ucra£UAC$3 )MVitn«niactmKTau 
nap 9vQugh n* uon Ai«, eDwr>g at 
KJKtma wivet vc a;]srtnf TV i,sn -a 
gp«an. VVD bf D«»« inrvxa. SSI 

Udi nmdi !>b'arr axi u-B'tf Ml lnck.<o»s luksc 

manur, n^rtng uility, nlui utiiry, rv) 
mafai byBlt Barton S£D 

Ptkiip PtnmoffX Pvpnv viift r4 pw>«w 

Aim fi!i kraw^ oy Oag Laa St»*)')E 

Sa.'Upa TTH CKr^Al^FVO-aaarantibr 

tandiU AJSvtjpM); i-ti ISwjpDtf 
DfS'dni irxAiOa j1 ) BtrTStar^ ob. br ff« 
Wa/KfitncfipOffBfflavCl.ip'agfvriwrtfi 
w wflwuicorfr arid f« prmowt |2} 
M^Stv^tf-ct]), ftf WdT^BATio^ prQg!V.Ti or 
CUfrT^VTitVi^f^i" noconinir^lina 
pararrawi. |^ aGHrupoi:! br CU 
pregrami that raqun cotnrnnd iim 
parvn •krt bLTl dd tv t f^aad to bft 
VMfiancfi r^naOta. by fryn NaatkB EE 

Obug Uacn.nrrdap«r0artinicnba9KiCaa- 

bufffng pKkas* Upda* FFilbyFR* 
praftirug aupoor. tjy B-nayu Bar^iM S£ 
MwvyOtSy »r: pa*m fftir^ng Bjf, 

capibKir By F^* QdMfrw 

Rkwv ids: or da.i^a9K3 Mti tr«rri Igppy or 

hard dirt* v fwa't ■ drti nQad wijms by 

Divtl Joftar £ 

Srnri nput b^ inarpraB' vffih WLidgw for 

Uiadilr^ Uosntte FFUbyPGdodaM.E 

U ■ «nB to ctf up ampci c^ranAg CLI 

GM4r«E 
fraJRaha^igB 
(WfTmn ijCrvyiFtfi»acprag.«p>amarlm1nwlpi 

OHang and L^ing t*« bald in mamdry S 

A prdgnjTvnaOt RPN cttviftgr. 

ACeouraf. prog. $, 

A pkf «t progi Mhich iIIomi you ta law llaa 

to ona or n or* lapfMa tor qiKH iMtfng. 

DotmT dp™ Ona Wkml 

nruia'fiJantf dcu)n CU-araa' 
Aliitmporijsi *tgyta7FiavFiv\<iWTV> 
onFFfl&) anerypdrtauid'wFDdd^ 
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Put^l TauH tfhaaffw4kiuild>fi.ontdnkl 

fMcU ran rfe a pngMte.b' mooam. 
Sol Amiga varuin at itfi1>rf. 

f,>dBi*igikiiM 

MtfyTcik: b tHrga and po»«rl-jlip«aiWw{ prog, 

Frad Bah aril 105 

Axn>Pfags Wac anorrb^ B»i hduOes bti & 

BtKp^og* LaacS)uira«3h*finsiqu*-«P'tibi» 

gra(Mt«BUtt.S 
fttwi A'«flabfrtartt'oriflui>Mc'wmrrand & 

C^wf» AnatwpeginfwTidilentfrdifi'fi' 

hiexi'.S 
FamKay Uumi-rttnirC tnt ffojm roj^^i* 

iMdOiyiUi pfaanvdiaafrend. 
Gff^rtyWon Oma ol plrw>.ltipa and btack wIm, vZLO 

updntoFF^ 



Pap»*FiJ 
RacdU PhapAy 

EiidRihDiifc 
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AuH. b Mrta a C-Jangdafrrtwiti rnncOw 

El ottrtrang t i<*ng ftanbrvtpwvBac S. 
SfTilitf to 'Joimai* m2.0 updoa to FFVS. 

m 

S^VMw* tincSon luy atftof. »^.ljpt)a*to FP^, 

Soo^M i«i. tOTi lutiOftVidn Ui^J 

At-T^al aria n onotto-n Arr<gmK'tL 

Vi FF tioaa.'wir ina c* ■iifliaew (itq,^A 3l 

AFlnnBfi gma. Aln c«'«d Ga-Uotu. vt.O 

Vie7 of urn Dnon't ctfi i«a >h»].& 
AaK.afflJiirB erw canfronUirf«9Fi.''^iS. 
Si/fe p-Dvdai BL tsdB> ttf hol-ln sen aa Fi«0 
Paqjadr. tTm D;naq.r«L &lftn« an hmb 
pn>grL'ntwArr'i^. Bona 1Q1.S 
Sara uaatJ tddik $. 
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ftvrpDp 



Drl^wqproQ. baaad ofi LD4 pfg S 

DHKca^riagar. v1 Ob. updato to FFfiS. SL 

PnniK Onvv tir an Epaqn HOKI pnrHH mlh 

upQridakrt miUlad. 5. 

Lnyou 'Tfim'tarr^tlmjMaiftB^tiitpam 

vtaj^f- lei DCJjPwi'Ciwf, Pifrayaffw i aig* 

eaii,-<3 jm roarefaaH.ajarfar vtluaa. Q'VC tor 

daOuQ^ng. & 

A:i.'tl. towndcoT^Dncontrgl BffflngdofKpnT 



AasQ'Opr As^i' 



Qaug* 



SvAnuna Uli'tai to racow l«n at drragaddau *nn 

5dpip*»t PiVd 0l>u- «1.1. anLpdtk toFF102. 

Tt* VfCO rri,!a3jr lor iTafciana « ta'iOli. IV2*| 

updaa tt FFSZ. S. 

Z90 Fb rtfriwr. Mia 'rcV H1.24B. updJKto FPB7 

FratfnahDrtHH 

Maoiine A nvm ir^ni aton. 

SnCAl A CPlU ■n.tirLiiin BOBfl ttaf^ wS) htg 

UUpe Hd6ii X yo^ Atn^i at auarwt noda. S. 

Ffdniha^iiB 

A£4i AUOOO tit*fr<Mrwpi»<iinC.£. 

nc An4PVi(mg Coprnpiaf tor ti*GKtt)[VDCBUer. 

tipdivtof^ butngrtbaaadontvco^tT^ff^l 

diat 

FT>dP#.PA1ll 

Amyt-OSd Agfan^^Kal manAor ofqu, btttaf, & nemttyuta. 

^LXM m CDnnporvvft;1d<d.dewoa,monibri 
tyttam prrraw!., & ari*dad, iifvti a tvuB' 
infcf^witfiPF^^rog'i.-t by -l*^ Ktft*y 5E 

iSM nrn«« to a gvtr ovme*. motHad 
va'fean o^ » vfu; raraaed ondn njnbar 78. 
By f^i l<f} Lindny, m od by Out Sai Mrt SE, 
Conlnuojtfy dt9a)>i rn^nj^ usaga m ■ varQcil 
ba( >grian Snary aiy. By Av oi S^t 
MQ^n-as' Arefw 'unnauM'pra^ Ajtor-.ucaiy ae?ra»a 
iHvndgHbyrnBuaBpontor Wl.updBktoailk 
K ByOnnnOrvtna &C 
Labala A^ihababc A '^marcordawd Cfou ra^anca \>xk 

of da^nad fyrtin mrvlan* flK5rtT.«r<)ad to 
tMOu^ng pufpeati Bfiy, uaa Twtynbdtc viXmi 
ti pragai ByOif S«b*<1 
UanM Anotw "itiQaflramang i ar program. w9i b^ i 

priOetdleaM iron C HetTi & RJ. UoL By0^ 
$mW. $ 
PoBL'k AFhwCLJtyparialpirrtb^tf owyourKrw. 

loa Df brU & pMtifran TamHBoiQdu'atil^fc 
Jdw TaabM' Popai ByOil Saiivl S 
FridRriiOikllZ 
Baac^««dt Bawfi Pvw ponrayK] by tft\mi IDL/MJ Sia( 

nachna.eyJpfOidTunrwil BonlyH 
EkjiV PuSir«taiDfHnci«vittn;:^|;lij<f«nam« 

"bMiyt Shnrflfsra nan dna dVToM I tma 
ByMl«hliy*r S 
Ogp&asdw OnptfMw VZ.Q, uaavim&TOB Heafrn 
Wavvtwch dttTd. S aei*f. ByJtn Mabuiz 
HaganOanoi "nCBT S Tocuc'. Pi38 r«ajrH or* nag. 8 enty. 

BfJoai Hasa<^ 
/•oam LjAHtwPO>iolv4A3]mf«L«:Aea>ctonti*fi 

Wavrtanchdan^o. B^rty.Byl^ScfwlAl 
B^oaNaaMl 
WiMBare^ A hmI laaan ^lA i runi on SI K rnachnca. For 
nora lu^l, Tf m fiOr)ll>Clon NNTi VlCOm or D* 
[[>opaiadEwj. heudatS ByB^uMtocra 
fftdBihMiltlU 
ttnOvr. Sn[M Uru 'cTffn'typa prgg'am.a baD^i>jna 

^Kku*sid«-md»n!tib«t3rA)ni:tcaPynjn 
cvtrn toiM on a rag iJr bui t^ It tonVv^ at. V 
2_3. (ndjoas a BySw** Sa-RMon Ar^a pd>l ^ 
ftckSohaaftw 
Dm» V12B*ofmfii»rt*d:tor, AunoaWYSWVG 

adurdaaQfiadfof pra^rtmrnan liVnoia 
YiY^fKfQ wrord pfocauoi Faeum induda 
t.mrvt k*y maoprg. fait laoling. !lS*lna 
itaiBea mijftplaw"*w». i aiiSi^ u car.'fy 
wndDW Updoa to FFn. ncUMS- ayl4i= 
nien 
DgiO*vEjAmplaD06Mv^ctTwinUaraiC. Vsvon t.ia 

H^dutiat S. ByUltttJttan 
ICJWn^l Dvid dl Vt KnaJ pnxlMa UZArmg*. A kH *i^ 

pail UodL'i-2cor[»iatiii* «*».!"*«■. imBi 
i« ot nvtrx& t^'vira ib^k."*! CerpM gry 
pnkl (**md progFi^i by bming codauM I 
mporti, Fvrtwf Mv^aprwrTtffttnaETHZ 
CEtmpiar en Di^^l. B an^. Oamoi.wti Soma. 
ByJl DaflBfl, C N*d*r. U ScrtLd, J. Snuba 
(AHSc?^ 
Noto'*^ C*afipotlon(^of«Tr«'''> >'*'» 

War|(B»nen B prt a naw picaf^f « imi-UmV 
■qr diu & Orw*' OJna <w^r* Snip*irt (WHiBa 
J» N3T i J» arndM irtmcon.Modula-^ 
a.'«rv dan^ *0f U?Arr^a ByilirtA. StfimA 
F*adBrfiPiiU4 
COad Engl|.nto Cindvci 'rarBl UnMbr twC 

dadHBVii, a nuti hv inyoraasBpt posaiVy v« 
mqnhrdeswC gwu. By:Ori^am Raai. S 



WU VL7drv1iniH^i>a*n<Jat>f«r«ikwiT«lt 

PTflOam fJa rvw* iTcijoaa t W 6yg 
iMi DOiac to Uaw rorry s^ ra 
peeing 0tvZ.7. UpdaKWFFSS. t^udaaS. 
ByI>lv*Wad«r 

MBLandv tipaadHmnafr*VBl.r<Bf program 

komFFl(tO &i4ng ahnqjt. EfiKtwuaa 
at aoum, hiAdat S. By'^ Da S4ra ft Kri 
LtfwiifaBuar 



Kilar 



UaA«9did 



HAMnirm 



9cm 



WbaDana 



UaiVy MaocommafDif ot tvArnipA 

bfcMt IT-UK raqi^rat ana nag ?f nwnery 

D riT- Brry oty. Byfle btr. IW.1 

AntfT* dCMdut t»^ drarH! dtfrid ■mti 

tcfiiDi';n*it*«. ST2Kn9/nc!.lnaria«S 

BylMSctwqb 

FpaJHthPlifcnB 

Mo ¥ ai A rum iranaton lyiirn WVi Trt* d^arant 

tavnftt tnffmm-.'KgTmrtM Rsdwr.A 
Fl Sk KannjrUi ft Hddiar ru^a-M S^K 
Afnifk & Unw Dff D%wacanHAM mgda- 
hduMa i annrSen pfayar program (mow), 
i/ifralon OjiUar prn/aniB {dilbm, piJbrn). I 
anr.'grip'KitfKiiy sfograrn (vtbn). 
By £f cO ran' ftKar^O^ 

FraJBihDlit11T 

MIUC_t>r7.d Arwiifn»a:hori9rtaiOTSng*n5?i(!a 
a Z40 R 200 pMl 32 color FF (>tiLr* 
UTi{»Mad d dif v«N anapahsB a' nwnbafi 
f n AUgi llMr 1 f Ca ^^ L^ufpMad 
Oil a wary »adt ffrtra crt 9» C«*^ ary Snylna. 
Borty. ByrSnprvi Varmautn h Ssphan 
iaani 

E>P_Dmd DarfVdv*riioncfEqvaiaPaift1.1..uaadu 
Owa^IhaacrqilnjidamD pclrfa ri tia 
AMUC_D»-<d ortMar an n dM B a^. 
By Shphan V«Tna,<ian 

FMntfLlllitMi 

En^pii Thi is B coniptffS rntrfe, Ikufn tw ground 

uft fi &aca, Gil Ptw Largron^ Bmpttt 
grT4, AmLnpeyar ga-T^otaiprorcdri. 
■OKXtm^ mr, at, can 1 Ki". Tcnlim R«|iM 
VTm by iKii i4yt!0irfl ai non^h 
nwMHi.VI .0, tfitrawva, ft incAxtoB Scoda. 
ByiChni Ony^ vfpflM ^maby Paw 
Langatan 

Dcfifiyil-'mw^via*^ portiarabounong 
mij^avm tatm.if^i&i ■abcuciabj'lrad 
HAJU rraaa Tha V paatari si ^a por^ 
Biaodr«nja.rimpiadinti aiaud^o 
m va^arm nt tpiiyad en al burchannalt, 
ft twpUi of i|i^ rtonado^on] idarnad 
from t« aw«^ X »3*4sn ot taat 9«n^ 
JFfMTL So-JTB ByP^i Buii 
Baiad on o^ra cmm by Loo Etiwab, nai 
cradU longartianTwKtualdflno, AinSoA 
51^ M^•glL B anty. QyXs&e Ck^r* 
DaffldrtiTBvm frrigB'ilneciar*rtg 
ipaad. FiLrru ori Si % ATh^ kidJdaaS 
By lilei D «>n 

H<rDB4ACS Vtr»4nl»oo'Ou-MrLBwancB'»virtBrtQ( 
DawConrcyariaMr^acs. Thi:(Bn 
uQdaaiD ma va^on raiBBaad sn dM 93. 
Alto indusad. )er tw Frs ina, ib annma 
dDunarCxIsnxri maohi^ raaeabia fdnn. 
hcJudwnjrci, JbVidr DartCdiVdy, 
«AHY anhrwmanti by Daryal Lawvtca 

FraJRahPlikia 

AnoaM Thidena atSoacabndnlionaoltr* 

baat^aary nliTAuttfW gt.'-M bf ffW 
AnflBtodB* UPlWTArycannarcaJ 
gama^ ftatan mru cvfocIt r a 
mun:athn^ a^vronmart (by nsi ncpi^liv^ 
yeut3rateoT^(!!op<yagrTw}. H^ 
racommrioad Qina'V ony A^ftr: 

BaAQammoni A gtpnical Baoqamrrion gm« dOr4 iS ar 
uTiJar{ra]^*A.I. c«uiiapr[^flcl Vamon 
1.0. LrKJurmauroa Author: FIdtieflPfiEW 
Acomi)laBcrw3ibeok»yi*m oftaratJbyiha 
aun^urv.'atMt ^aon 1.3. dnary 

orfy tuTor HM Cm'W 
C^ Ute *TD ■! raoa + Fsazvd ^ iy» gan* 
*f»on l.l.lriry»rty.if»m«*,liouW 
avaJiUa listn ajtwf. kiTor: Chnt Hanwi 
Pro^vr to rvpiaea itn eH can tiqb wti t 
n«T .rraga. pifiogi iSicSng tsn^rpa. orawr 
diUL «c hdidaa b4w«l Ajfvr: Danit 
Ovan 

Fr^^JRihaiaklgl 

BaacSb^p An AmtgdASK prdgram fial t«>pa U 

Corwart pregrm trim m d5wr bmaaf 
Bate to Vngi6AS£. Kt\cf: dm^ 

Dnn« Aartara«vtpD»^ trDgran«tfi»nin 

MigAASC. AaomdLdaaabBataQuavt 
cuwliprcgrvi. Autigr: DaiivHart 

Rat A i fiaiaawa^DyaorM^ tngrt--^ arnn n 

AmiS^ASC.im tor^a UTp4» et^tul piol 
Saina waltM ^tm uJSvt. JkiVcr. 
OadrgaTraoi 

Ttii Am^BASC prognm dsmonttabik 
ffiuKri ilvaon baiad upon pa<»ptLial 
eraJan:y cf wMry uacBd tor^ inia 
vgMnaa vt«t*f*l ai a tr^jsMai 
r«atonahpbe»rtaq.«nc|r. Ajttor: Gry 
a»ba 

Wtaon 23ot1hi rK* i^rawara adttr. 
Hat laarn hcaa. a nnmarv) Irguiga. rnanj 
Cucvm-aton. *m dT*' uaar (sr^rKtit|| 
and ci«wm,nt>ir^ taatrta. Bniryftr^y, 
tiwawaia, i^pdav to varvan an dalt 6C. 
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Qtmf 
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Hotw 
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Ptgiuco 
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Am^ ■EMUSC Pun ywr p<«CM orao r« 
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FrriFkhDIihiaa 



Prtiftcir. frp>ltn«(fQr:b4trrChV''*Hltfi 
ol UfiaHTtrSii he, ti mpKB Iw oj^wnt 
DOSiri larrposUftfunQ'VtDeiilQj'Ftrc 
pragfiniMlleanlJ^uataMr9KK ArpilH 

» ffiitcuTvrt tra Mm vagwrf wC «aik 
bsttf. Auftv: Vtfvatturiafioont^i/M 
wnc 
C V Th« tr^ii^tEtfi it erte af Al^'i antui ta m 

<nJniifJ»joli»r*i|-ng1s »wi«luTinwi 
Anigir'i »pv<w» iwlfi lotrtvn hH^wn] 

AiViHtnnoi 

rftdF1*hffih124 

|con( Soir« umpio r^maKJ iecns. Youmighi 

Ind jiAt tfw ICQ-i tv ttal rehjQw CLI progf im 
youNq bofln mtoning !& make ruj^Ua tf w 
»»W6rkB8fidi«wwnr*nl AutiOf; L 

TifBt An Am^BASIC progrrri *^*n by M 

K;^lVll m tMfai* for 1«lrnr^g BASIC. 

CoJTAf^t sDT«ii<a9rafnc ivdtoni ef 

ttraicl;^! Aurnn LPfost 
FrMlFi»hDl.kja 
EiOcto This immilion ■ Kevin'^ernry u tw BvlQa 

Kiier Owno CofTBcL liaisahttik 

$0-u to irH. Kftw: Knii SJ^'wn 

FftdFl.hDUk12S 

Coip^r A poytn u mLipJia rteavt ai iptete 

ntm« iQMrii^iairt^nifQJttntMM 
HftUdiUfl4t biding rmrcabr fsttlrvii 
dial-Ai, tvrMrBcWtfli Chang nQtiVCtfVt. 
hdu*]ina;flce *,■?!»: J e<w Ft B*r 

Dam lti«w Sifl tyT>7iiTt *iii:x«g fMty^oni'. m 

JaJn's «iry n ne Baogfl Kfiff DBma 
CafMt T^ VArtrfonsifonf arvhfr, 

witvAmigt. hdixlHUuKtL kUFiOi: 

HSM Ihif iPFfTxtan « «w of Kavn'tinTiMto tM 

An^ii'EiinHrtBfiB'iTWi. AJtor: 

bn^ A lutf djcns s^uaufes an ion &n ffv 

Amigi fcnnn m can tw s^nequanly 
drioged arrund, md doub^«dek0d tfi. Yx 

twmitlwii ta taipwinty B»( ftrt or rti 
uMr'iMy. h0;^(l*lHurD»indd«no 
progrim. AjJio*: LwSWwtB 

OrfyAnngi ThaiBiimuaniilqbil'tBnrybthvGWQt 
Kinai Domo ContBVL hconsBTs Elf rnbtis 
bwigjLqgied ijypyfaiTJda rotaang on th*r 
taps. KjTiOf. iQtHi S<>^ Hans 

Si^ IbeiupportlbfaTrnMdaJta fMuIU vusus 
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nE,[7TEnU,m hKljCelnira AvBigr 
MasD^n 

VOwA VMi0rtl,Jj'tr*vmjicimBCSanpa>9rji!n 
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Thi d»ff 3 1» UvWit<i?y fe] » Bibgi Kf'tf" 
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{toes, tnd won Ifr pnouintnnkft. 
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t*ri I rnvwig gbfacj^on i Isd PAL'S fft 
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Vtmsn 2.2. ^■tFvmvt, Ev^ary oty. Autvr 

Efic Lavittkjf 
laOOodt Anflxtarnify cmpb dixk pn>7an, to 

irlBriacKlfcrHnicrty. Irductoiuum. 

Autiar: AiiOzir 
M nO a ct dJp Al!«rddl•HtMcllaJpuQI:Ty.t^a:doai■1l*by 

H* espy to ttarwtj Atv^DOS tappy dtkL 

hcbdai an intnon rwftca and ^b 

compiwon. Vsrcan 1A •rt:!'** HLriCft. 

Auti«: Mvk 
nnfiftfHim A limpM Kraanpjtmng progrini, wrtsn in 

Mih. noquiraa Mb praproOa«ki^ pregriffl U 

ntuid Hm »ma txlucM* nma r 'n*^ 

Abl^o^: Gn^Lat 
M>Tv« AprLni»rdflv«1arntTaaMba*3«f ara' 

prvtk»FviittOufna[t«4nada. hduda* 

anra kn C nf mpi^tfv. A;ffw:AcQ 

Htflin 
axiKkUp A rurd ddK back/p jiftf. ar ^feftea only. 

Oo«4 fill Kfrpmsvi. Vvaan 1h1. bnary 

onfy. Au^or: SBwOwf 
M AcbntoflvLlniitKjSntnBXttF] 

prognm hdudMHuu. Ajtw: Enc 

Ra]frvnaw 
Kiyi ATvi-ccyfprogrirrLtslfrrTfikMyMin] 

tyTOwi uy(« ■■mtowna.ipu'ascn 

Krtaani (wnusw BCSvativi. IntrR u badi, 

moMng Knan^ at), tidudat aouca. 

Ifaftrerr DwnPtCvwnt 

Ta Ba Convud 

In Conclusion 

To the best of our knowledge, the 
materials in this library are freely 
distributable. This means they were 
either publicly posted and placed in the 
PubJic Domain by Iheir Author, or they 
have restrictions published in their files 
to which we have adhered. If you 
become aware of any violation of the 
author's wishes, please contact us by 
mail. 

IMPORTAhfT ^JQTICE! 
This list is compiled and published as a 
service to the Commodore Amiga 
community for informational purposes 
only. Its use is restricted to non- 
commercial groups only! Any 
duplication for commercial purposes is 
strictly forbidden. As a part of Amazing 
Computng™. this list is inherently 
copyrighted. Any infringement on this 
praprietery copyright without 
expressed written permission of the 
publishers will incur the fyll force of 
legal actions. 

Any non-commerdal Amiga user group 
wishing to duplicate this list should 
contact PiM Publications, P.O.Box &69, 
Fall River, MA 02722. PiM Publica- 
tions is extremely interested in helping 
any non-commerdal support for the 
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Amaze Me 



Please use this order form when subscribing to Amazing Computing™, ordering Back issues, 
or ordering Amiga™ Public Domain Software 



Name_ 
StreeL 
City_ 



St. 



Amount Enclosed 



Zip, 



Please circle the appropriate item: New Subscription 



Renewal 



Please start my subscription to Amazing Computing™ with the next available issue or renew my current subscription. I 
hnvG enclosed 524,00 for 12 issues in the U.S. (S30.l)0 Canada and Mexico, S35.00 overseas). 
All funds must be in U.S. Currency on a U.S. Bank 



Back Issues: S4.00 each 

(foreign orders add Sl.OO each for Postage and Handling) 



['lease circle your Back issue choices below: 
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Public Domain Software: 

$6.00 each for subscribers (yes, even the new ones!) 
S7.00 each for non subscribers 
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MUSIC X SOFTWARE, like a 
fine instrument is crafted from the 
heart. It is more than an excellent 
Wf tool, it is also work of art. 

COMMITMENT: We have committed 
ourselves to pushing ahead state of the 
art in professional music software, enabling 
you to open new worlds of creativity at a 
cost, both in hardware and software, that is 
well within the budget of any serious musician. 
NO COMPROMISES or shortcuts hove 
been tolerated as we designed this product. 
The master clock is accurate to I millisecond 
with a resolution of 192 clocks per quarter 
note. Sequences and library data can be any 
length, limited only by available mennory — 
if you want, you can dump a lOOK or larger 
sample into a library entry! 
KEYBOARD MAPPING features allow 
almost any function of the sequencer to be 
controlled from a MIDI keyboard, footpedal, 
or other MIDI device. This includes starting/ 
stopping the sequencer, initiating sequences, 
and even changing the key map itself! 



REAL TIME: The system supports real-lime 
recording of systems exclusive data, as well 
as full graphic-oriented and event-oriented 
editing of sequences. You can even record 
while in edit mode and watch notes appear 
on your edit display as you ploy them! 

LIBRARIAN: A configurable librarian is 
included with the program. You con teach 
the librarian how to communicate with any 
MIDI instrument which outputs system 
exclusive data. 

EDITING: An impressive battery of editing 
features will be supported. In fact, new editing 
features are being added daily as we interact 
with our network of working, professional 
musicians whose input hos greatly contributed 
to the quality of this program. 

COMMITMENT: Our commitment to 
music production does not stop here. A future 
product, Patch Editor Construction Kit, will 
allow you to create graphical patch editors for 
viitually any synthesizer you may own. Some 
technical knowledge will be required, but since 
patch editors, once created, can be traded 
between users, you should have no problem 
getting an editor for your needs. 

THE POWER: Part of the power ofMusic-X 
comes from the computer it wos creoted for: 
The Amiga, one of the most powerful and 
inexpensive personal computers available. At 



HSOI Di QSl CSZ CEI CSI BT J 

aooo.02.os9 i I tm 
,J^ 00:50:01:11 i 



I IK 



I] SS IH .H 

u ss ii«.n 

riisiB 



SEQUENCER PAGE: Tape transport-type 
controls allow manipulation of up to 250 sequences; 
each contain lb MIDI channels worth of data. 




KEYMAP EDITOR PAGE: Create keymap^ 
by dragging the mouse over a selected area of the 
keyboard. The l\ighligi\ted region ccn then be 
redefined in terms of real-time behavior. 
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fast you can run these mony powerful applicO' 
tions in an environment that is a pleasure 
rather than a chore to use.' 
MICRO MIDI: Although Music-X will work 
with any of the many MIDI interfaces for the 
Amigo, we offer our own MIDI interface which 
we feel is a cut above. It features six ot;tputs 
(each output switchobie as OUT, THRU or 
OFF), two switch-selectable inputs, a channel 
loading indicator, and an external clock output 
(synclstart stop) for synchronizing older, 
non-MIDI drum machines, and a serial 
pass-thru! 

MICRO SMPTE: This complete SMPTE 
Reader will allow Music-X to synchronize 
with video or audio tope decks. It connects 
to the Amigo parallel interface and includes 
a pass-thru so as not to interfere with printer 
operation. Our Micro SMPTE is compatible 
with all Amiga models (A500IAIOOOIA2000). 

PHOTON VIDEO: Photon Video is a 
complete, integrated video animation system. 
It includes facilities for both 2-D and 3-D 
animation, as well as automatic tape 
transport control and real time playback of 
rendered images. Our 3-D rendering module 
supports variable light sources, shadows, 
transparency, and reflections in a 3-D 
environment. Other modules include Cel 
Animator, Object Editor and Transport 
Controller with SMPTE support. 




PATCH EDITOR: A sample patch editor 
(CZ-IOOO) of the type that wilt be included 
with the product. 

17408 Chatswonh St., Gronodo Hills, CA 91344 
lmideCABISt360-31l5' 
Outside CA 800/522-2041 
FAX 818/360-1464 
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DELIVERS ULTIMATE 
GRAPHICS POWER 

Bring the world into your Amiga with 
Digi-View, the 4096 color video 
digitizer. In seconds you can capture 
any photograph or object your video 
camera can see in full color and with 
clarity never before available on a 
1 home computer. Digi-View's advanced 
features include: 

•Dithering routines give up to 
100,000 apparent colors on screen 
•NewTek's exclusive Enhanced 
Hold-and-Modify mode allows for ■ 
? exceptionally detailed images 
►bigitize images in any number of 
colors from 2 to 4096 
•Print, animate, transmit, store or ^ 
manipulate images with available IFF 
compatible programs 
••Digitize in all Amiga resolution modes 
(320x200, 320x400, 640x200, 

640x400) 

i 

"Digi-View sets new standards for 
graphics hardware"-/nfoVI/'of/d 

Digi-View is available now at your local 
Amiga dealer or call: 
1-800-843-8934 

ONLY $199.95 
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